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EXECUTIVE SUMMARY 

The work to be performed under Contract N62472-90-D-1298, Contract 
Task Order (CTO) 003, is to conduct a Remedial Investigation (RI) 
at the Naval Weapons Industrial Reserve Plant (NWIRP), Bethpage, 
New York. 

The overall objective of the RI will be to characterize the nature 
and extent of potential environmental contamination and associated 
risks to human health and the environment at the NWIRP. The data 
collected will also be used to evaluate potential remedial options. 
The specific objectives of the RI for the Bethpage plant are to 
identify the location and concentration of potential soil and 
groundwater contamination by solvents and metals at three sites 
identified in the Initial Assessment Study (RGH 1986) and to 
determine whether these sites are the source of a trichloroethene 
(TCE) contaminated groundwater plume in the Bethpage area. The 
NWIRP, the Grumman Aerospace Corporation (Grumman), and the' RUCO 

'Polymer Corporation (RUCO) are potential sources of this 
contamination. The findings and results of the NWIRP and Grumman 
activities are expected to supplement each other. 

An Initial Assessment Study of NWIRP Bethpage, New York and NWIRP 
Calverton, New York conducted in 1986 (RGH 1986) indicated that 
three areas at the Bethpage Plant may pose a threat to human health 
or the environment. These three sites are Site 1 - Former Drum 
Marshaling Area (identified as Site 7 in the Initial Assessment 
Study), Site 2 - Recharge Basin Area (identified as Site 8 in the 
Initial Assessment Study), and Site 3 - Salvage Storage Area 
(identified as Site 9 in the Initial Assessment Study). Each of 
these sites may contain soils and groundwater contaminated' with 
volatile organics, semivolatile organics, and metals. 

Currently, there are limited data available on contaminated 
groundwater at the NWIRP and no data available on soil 
contamination. Additional data are required to identify the nature 
and extent of soil and groundwater contamination on the Navy's 
property and to assess risks to human health and the environment. 

A concurrent, three-phase field investigation is planned at this 
facility to address these data needs. The first phase will include 
soil-gas measurements throughout the sites to help define the 
location of soil and .groundwater contamination. Soil-gas 
measurements will be obtained at two depths in the vadose zone 
soils. 'The second phase is dependent on the results of the first 
phase and will include the installation of temporary groundwater 
well points and quick turn-around analysis of the groundwater. 
During the installation of the well points, subsurface soil samples 
will be collected for offsite analytical testing. The third phase 
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will consist of the installation of permanent monitoring wells and 
the sampling and chemical analysis of surface soils, groundwater, 
sediment, surface water, and wastes, (if encountered). 
will be analyzed for TCL volatile organics. 

All samples 
The shallow soils 

(surface and up to 5 feet deep), groundwater (except the temporary 
monitoring well groundwater samples), sediment, surface water, and 
wastes will also be analyzed for semivolatile organics, TAL metals, 
and cyanide. Hexavalent chromium analysis will be performed on 
the surface water, waste, and groundwater samples. The soils which 
are visually identified as being stained, will analyzed for PCBs 
and pesticides. In addition, select soil and groundwater samples 
will be analyzed for engineering parameters. 

The proposed field activities and sampling are summarized in Table 
ES-l. For Sites 1, 2, and 3, there will be a total of 78 soil-gas 
locations installed each with 2 soil-gas measurements; 29 
temporary wells installed and 29 temporary groundwater samples 
collected; 29 soil borings installed and an estimated 44 subsurface 
soil samples-collected; 29 surface soils collected, 17 permanent 
monitoring wells installed (with the potential for two additional 

. upgradient wells installed) and 22 (24) groundwater. samples 
collected; 2 surface water samples collected; 6 sediment samples 
collected; and 1 waste sample collected (if encountered). Each of 
these samples will be analyzed. The soil-gas samples will be 
analyzed in the field using a gas chromatograph (GC); the temporary 
monitoring well groundwater samples will be analyzed by a- local 
laboratory using a GC: and the balance of the samples would be 
analyzed at a fixed-base laboratory using Contract Laboratory 
Program (CLP) protocol. 

The results of the field activities will be presented in a Remedial 
Investigation report. 
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Table ES-l 

Analytical Testing Summary1 
Bethpage, New York 

pn, TOC, COO, TDS, 
MD, Alkalinity, 
Harchess, 1% 

l- Number of samples is exclusive of QA/QC requirements. 
TMW - GW: Temporary Monitoring Well - Groundwater Samples 
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1.0 INTRODUCTION 

1.1 PurDoso 

The work to be performed under Contract N62472-90-D-1298, Contract 
Task Order (CTO) 003, is to conduct ,a Remedial Investigation (RI) 
at the Naval Weapons Industrial Reserve Plant (NWIRP), Bethpage, 
New York, (see Figure l-l). This work is part of the Navy's 
Installation Restoration Program, which is designed to identify 
contamination of Navy and Marine Corps lands/facilities resulting 
from past operations and to institute corrective measures, as 
needed. There are typically four distinct phases. Phase 1 is the 
Preliminary Assessment (formerly known as the Initial Assessment 
Study). Phase 2 is a Site Investigation, which augments the 
information collected in the Preliminary Assessment. Phase 3 is 
the Remedial Investigation/Feasibility Study, which characterizes 
the contamination at a facility and develops options for 
remediating the site. Phase 4 is the Remedial Action, which 
results in the control or cleanup of contamination at sites. 

The overall objective of the RI will be to characterize the nature 
and extent of potential environmental contamination and associated 
risks to human health and the environment at the NWIRP. The data 
collected will also be used to evaluate potential remedial options. 
The specific objectives for the Bethpage plant are to identify the 
location and concentration of potential soil and groundwater 
contamination by solvents and metals at three sites identified in 
the Initial Assessment Study (IAS) (RGH 1986) and to determine 
whether these sites are the source of a trichloroet~h~~;~) 
contaminated groundwater plume in the Bethpage area. 
the Grumman Aerospace Corporation (Grumman), and the RUCO Polyme; 
Corporation (RUCO) are potential sources of this contamination (see 
Figure l-2). 

The NWIRP is conducting this Remedial Investigation to address 
potential sources of-groundwater contamination at the NWIRP. The 
NWIRP is bordered on the north, south, and west by Grumman 
Aerospace Corporation, and on the east by a residential area, (see 
Figure .l-2). Grumman is currently conducting a Remedial 
Investigation of its property. The scope of activities is similar 
to the Navy's scope and includes a soil-gas survey, soil sampling, 
and groundwater sampling. The Grumman work is being conducted 
under the direction of the State of New York. Some of the data 
obtained from the Grumman work can be used to supplement this 
Remedial Investigation. RUCO (Hooker Chemical/RUCO'Polymer) is on 
the National Priorities List (NPL) and is also currently under 
investigation. 

. . 
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An Initial Assessment Study of NWIRP Bethpage, New York and NWrRp 
Calverton, New York conducted in 1986 (RGH 1986) indicated that 
three areas at the Bethpage Plant may pose a threat to human health 
or the environment. These three sites are Site 1 - Former Drum 
Marshaling Area (identified as Site 7 in the Initial Assessment 
Study, or IAS), Site 2 - 
in the IAS), and Site 3 

Recharge Basin Area (identified as.Site 8 

9 in the IAS). 
-Salvage Storage Area (identified as Site 

(These sites were renumbered to avoid confusion with 
the Site designations at the Calverton Plant.) Figure l-3 presents 
the location of the three sites at Bethpage. Figures l-4, l-5, and 
l-6 present the general layout of Sites 1, 2, and 3, respectively. 

Based on the historic data presented in the Initial Assessment 
Study, there is the potential for volatile organic, semivolatile 
organic, and inorganic contamination at each of the three sites. 
The activities to be conducted under the RI will consist of project 
plans, sample collection, sample analysis, preparation of a RI 
report* and presentation of the results. 

This RI Work Plan will provide the details o'f the specific tasks to 
be performed for the RI. Additional information on the specific 
activities will be provided in the Quality Assurance/Quality 
Control (QA/QC) and Sampling Plan, Data Management Plan, and Health 
and Safety Plan. These other plans are being prepared 
concurrently. 

1.2 Oruanisation 

This report consists of five sections. Section 1.0 is this 
introduction. Section 2.0 presents the site 
information. 

background 
Section 3.0 provides the scoping of the remedial 

investigation. Section 4.0 describes the specific tasks to be 
conducted under this'CT0. Section 5.0 provides the management 
structure and preliminary schedule of activities. Costing 
information was provided in the proposal'dated June 17, 1991, and 
as amended by the negotiations between the Navy and HALLIBURTON NUS 
on June 25, 1991. 
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2.0 8ITE BACKGROUND INFORMATION 

2.1 Activity Location 

The United States Naval Weapons Industrial Reserve Plant (NWIRP) is 
situated on 108 acres in Nassau County in the Hamlet of Bethpage, 
Town of Oyster Bay, New York (see Figure l-l). The NWIRP lies 
entirely within the Grumman Aerospace complex, which covers 
approximately 605 acres (see Figure l-2). The NWIRP is bordered on 
the north, west, and south by Grumman facilities, and on the east 
by a‘residential neighborhood. 

2.2 Activitv Mission and History 

The histories of the NWIRP and Grumman Aerospace facilities are 
discussed in detail in the Initial Assessment Study of the NWIRP 
and the RI/FS Work Plan for the Grumman facility prepared by 
Geraghty and Miller (G&M, 1990). The following synopsis is from 
those discussions. 

The NWIRP was established in 1933.' Since its inception, the 
plant's primary mission has been the research prototyping, testing, 
design engineering, fabrication, and primary assembly of military 
aircraft. 

The facilities at NWIRP (see Figure 1-3) include four plants (Nos. 
3, 15, and 20, used for assembly and prototype testing, and No. 10, 
(a group of quality control laboratories), two warehouse complexes 
(north and south), a salvage storage area, water recharge basins, 
the Industrial Wastewater Treatment Plant (to process chemical 
effluents from the activity's manufacturing operation), and several 
smaller support buildings. 

2.3 Reaional and Sit0 Geolocrv 

The NWIRP is underlain by approximately 1,100 feet of 
unconsolidated sediments that unconformably overlie crystalline 
bedrock.' The unconsolidated sediments consist of four distinct 
geologic units that, in descending order, are the Upper Glacial 
Formation, the Magothy Formation, the Raritan Clay Member of the 
Raritan Formation, and the Lloyd Sand Member of the Raritan 
Formation. The crystalline bedrock consists of schist, gneiss, and 
granite. The regional dip is to the south and southeast. All of 
the geologic units dip in these directions, although to varying 
degrees (RGH, 1986; G&M, 1990). 

The NWIRPlies on a featureless glacial outwash plain that slopes 
gently to the south. The region was subjected to several episodes 
of Pleistocene glaciation that resulted in the deposition of two 
moraines. The younger Harbor Hill endmoraine trends roughly east- 
west along Long Island's northern shore. The older Ronkonkoma 
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terminal moraine lies north of the site, trends east-west, and 
basically bisects Long Island. As the glaciers retreated, large 
volumes of sediment were transported downgradient by meltwater- 
supplied streams and were deposited either in intermorainal areas 
or on large, topographically subdued glacial outwash plains. The 
NWIRP site lies upon such an outwash plain (RGH, 1986; G&M, 1990). 

The glacial deposits beneath the site range in thickness from 
approximately 40 to 130 feet and consist chiefly of well-sorted and 
stratified sand and gravel. Laminar deposits of,silt and clay are 
interspersed throughout the stratigraphic section. One important 
characteristic of fluvioglacial outwash deposits is their high 
degree of heterogeneity. Lithologies beneath the site are expected 
to vary in both a vertical and horizontal direction (RGH 1986, G&M 
1990). 

The Cretaceous age Magothy Formation underlies the Upper Glacial 
deposits and is approximately 600 feet thick. 
Formation chiefly consists of interbedded, 

The Magothy 

clayey sand, silt, and clay, 
fine to coarse sand, 

with thin beds of lignite and pyrite. 
Gravel deposits are common near the base of the formation (RGH, 
1986; G&M, 1990). 

The Cretaceous age Raritan Clay Member of the Raritan Formation 
underlies the Magothy Formation and is approximately 100 to 150 
feet thick. The Raritan Clay consists chiefly of clay and silty 
clay with scattered lenses of sand and gravel (RGH, 1986; G&M, 
1990). 

The Cretaceous age Lloyd Sand Member of the Raritan Formation 
underlies the Raritan Clay and is' approximately 300 feet thick. 
The Lloyd Sand consists chiefly of beds and lenses of sand and 
gravelly sand with interbeds and lenses of silt and clay (RGH, 
1986; G&M, 1990). 

2.4 Reuional PhYsiouraDhY 

The NWIRP site lies on a relatively flat, featUreleSS, glacial 
outwash plain. The site and nearby vicinity are highly urbanized. 
Because of this, most of the physical features. have been reshaped 
or destroyed. The slope across the site is described as very 
regular, with no breaks in grade and no topographic features. 
Elevations range from greater 'than 140 feet at the northwest corner 
of the site to less than 110 feet at the southwest corner (RGH, 
1986). 

The climate at NWIRP is described as a fairly humid, modified 
continental climate. The nearby Atlantic Ocean and Long Island 
Sound tend to reduce the temperature range commonly encountered 
further inland. The highest monthly mean temperature occurs in 
July (74.9 degrees); the lowest occurs in January (31.4 degrees). 
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The mean annual precipitation is 45 inches, and the mean annual 
evapotranspiration is about 22 inches (RGH, 1986). 

2.5 Reuional and Site Hvdrolocrv 
'"_ 

The Upper Glacial Formation, the Magothy Formation, and the Lloyd 
Sand are the main regional aquifers. The principal aquifers of 
concern in this investigation are the Upper Glacial and Magothy 
aquifers because of their proximity to the land surface. The 
Magothy aquifer is the major source of public water in Nassau 
County. The Lloyd Sand is not widely exploited because of its 
depth (RGH, 1986; G&M, 1990). 

The Upper Glacial deposits are also a source of potable water in 
Nassau County; well yields as high.as 1,100 gallons per minute 
(gpm) have been reported. The glacial deposits are characterized 
by a high primary porosity and permeability. The porosity is 
reported to exceed .30 percent. The estimated average values of 
hydraulic conductivity and transmissivity are 2,000 gallons per day 
per square foot (gpd/ft2) and 100,000 gallons per day per foot 
(gpd/ft), respectively (RGH, 1986; G&M, 1990). 

The Magothy aquifer is the major source of public water in Nassau 
County. The most productive water-bearing units are the basal 
gravels; well yields from this section are as high as 1,400 gpm. 
The estimated average values of hydraulic conductivity and 
transmissivity are 400 gpd/ft2 and 300,000 gpd/ft, respectively 
(RGH, 1986; G&M, 1990). 

The Raritan Clay has a very 
2 x 1o-4 

low permeability (approximately 
gpd/ft2) and hydrologically acts as a regional confining 

layer. The confining nature of this unit is believed to minimize 
the local risk of contamination to the underlying Lloyd Sand 
aquifer (RGH, 1986; G&M, 1990). 

The water table beneath the site is estimated to lie within the 
Upper Glacial deposits at depths between 40 .and 50 feet. 
Groundwater within the glacial deposits occurs under unconfined 
conditions. Groundwater in the underlying Magothy Formation may be 
confined or unconfined and is dependent on local occurrences. of 
confining clay layers. The groundwater in the Magothy aquifer 
beneath the site is believed to occur under unconfined conditions 
(RGH, 1986; G&M, 1990). 

Most of Long Island is bisected by an east-west trending, regional 
groundwater divide. The NWIRP lies to the south of this divide. 
Groundwater beneath the site flows in a generally southerly 
direction, toward the Atlantic Ocean. Most published data indicate 
that local groundwater flow is to the south and southeast. 
Geraghty and Miller, however, in its work plan for the surrounding 
Grumman complex, report that recent data from local sources 
indicate a consistent horizontal flow direction to the south and 
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southwest. Seven production wells and three recharge basins are 
located on the NWIRP,site. These undoubtedly influence groundwater 
flow, although the magnitude and extent of this influence is 
currently unknown. The actual local horizontal flow patterns and 
vertical gradients will be determined as part of this 
investigation. 

The three onsite recharge basins will be investigated as part of 
this study; they form the bulk of Site 2. These basins are 
periodically filled with water as they receive non-contact cooling 
water discharge from the facility. This water rapidly infiltrates 
the surface and recharges the groundwater system because of the 
highly permeable nature of the substrate and the fact that the 
bottom of the basin is at a higher elevation than the water table 
(RGH, 1986). 

No surface water bodies are located on site. This is primarily due 
to the high permeability of the surficial deposits. Several 
southerly flowing streams originate in the morainal highlands north 
of the area but disappear as they flow over the outwash plain (RGH, 
1986; G&M, 1990). 
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3.0 SCOPING OF REXEDIAL INVESTIGATION 

This section presents a summary of existing analytical data, a 
summary of the RI/FS activities at the bordering Grumman Aerospace 
Corporation Plant, a brief description of each of the three sites 
to be investigated, data limitations and requirements, and data 
quality objectives. Since much of this work ,has already been 
conducted by Geraghty and Miller for Grumman, the Navy has 
requested that HALLIBURTON NHS. avoid redundancies between the two 

'plans. As a result, this Work Plan will only summarize the data 
available. Additional detail is provided in the Remedial 
Investiuation/Feasibilitv Studv Work Plan for the Grumman Aerosoace 
Corooration. BethDaae New York (G&M, 1990). Figures and tables 
that are referenced in this section are provided in Appendix A. 

3.1 summarv of Existincr Analvtical Data 

The two media which are potentially contaminated at the Bethpage 
Plant are soil and groundwater. No data are available on .the 
potential soil contamination. However, there is a significant 
amount of data available on regional groundwater contamination 
(G&M, 1990). The Grumman Work Plan presents results of volatile 
organic testing of groundwater from monitoring wells within a 3- 
mile radius of the plant. The sample dates varied from 1982 to 
1989. The location of the wells, a description of the wells, 'and 
the detailed analytical data are presented in Appendix A. The five 
vo,latile organics detected in the groundwater at the highest 
concentrations and greater frequency are as follows: 

Maximum Volatile Organic Concentrations 
in Groundwater 

II Trichloroethene 1,600 Well 7635 
I I 

Tetrachloroethene' 

l,l,l-Trichloroethane 

i,l-Dichloroethane 

1.2-Dichloroethane 

2,400 Well 10595 

650 Well 10595 

160 Well 10595 

340 Well 10629 

Wells 10595 and 10629 are located about 400 feet south of Site 1; 
Well 7635 is located about 1300 feet southwest of Site 3 
Figure 3-l). 

(see 
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Analytical data on wells located on or near the Navy property are 
summarized as follows (see Figure 3-l). 

Groundwater Analytical Data 
for Wells on the Navy Property 
ua..:,.., m----...L--&'^- I..- I, \ 

Parameter 

Screenad Interval 

-: Indicates that data are not available 

There is currently analytical data on only one additional 
groundwater well located within 1000 feet north of the Navy 
property (Well 8454 is believed to be hydraulically upgradient of 
the NWIRP). This well was found to have low (less than 10 ug/l) or 
nondetectable concentrations of volatile organics. 

Only minimal data are available on potential metal and semivolatile 
organic contamination in the- groundwater. In 1956, the recharge 
basin water for Plant No. 3 was measured to contain 0.24 parts per 
million (ppm) of hexavalent chromium and 0.04 ppm of cadmium. 

3.2 Summarv of Grummaa RI/F8 Activities 

The purpose of the Grumman RI/FS is to execute a series of tasks 
that will lead to the identification and definition of potential 
contamination attributable to the Grumman facility and provide 
sufficient data for the conceptual design of a remedial action 
alternative (if needed).-for the site. The Grumman RI/FS will be 
conducted in a phased approach. Phase 1 (the initial field 
investigation) will define the nature and extent of potential on- 
site contamination attributable to the Grumman facility. If 
needed; a Phase 2 will be conducted for additional on- and/or off- 
site work. 

. 
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Phase 1 will include a limited soil-gas survey, collection and 
analysis of water and bottom-sediment samples-.from four of the 
seven south recharge basins, installation anh/or sampling of 
several shallow soil borings (3 locations) and monitoring. well 
clusters (new and existing - 23 locations), and measurement of on- 
site water levels (23 locations). Phase 2, if needed, may 'include 
drilling, install.ing, and sampling of additional on- and/or offsite 
borings and monitoring wells. The location of these sampling 
activities is presented in Appendix A. 

Three of the Grumman well clusters are located north of Site 2 and 
Site 3, (GM-6, GM-7, and GM-8). These well clusters could 
potentially be used for upgradient wells for the NWIRP. 

3.3 Sites to be Investiqated under the Naw P roura 

3.3.1 Site 1: Former Drum Marshaling Area 

Starting in 1969, hazardous waste management practices for Grumman 
facilities on Long Island included marshaling of drummed wastes on 
the Navy property at NWIRP Bethpage. Such storage first took place 
on a cinder-covered surface over the cesspool field east of 
Plant 03 (see Figure 3-2). From the early 1950s through about 
1978, drums containing liquid cadmium waste were stored here. In 

I 

1978, the collection and marshaling point was moved a few yards 
south of the original unpaved site, to an area on a lOO- by lOO- 
foot concrete pad. This pad had no cover, nor did it have berms 

-A-d,.. for containment of spills. In 1982, drummed waste storage was 

I 
transferred to the present Drum Marshaling facility, located in the 
Salvage Storage Area (Site 3); a cover was added in 1983. 

Reportedly, all drums of waste marshaled at the Former Drum 
Marshaling Areas were taken off-activity.by a private contractor 
for treatment or disposal. There are no reports of leaks or spills 
of drum contents. 

I Materials stored at.the Former Drum Marshaling Areas included waste 
halogenated and nonhalogenated solvents. Cadmium and cyanide were. 

I 
also stored in Area 2 from the early 1950s through. 1974. 

I Reportedly, 200 to 300 drums were stored at each area at any one 
time. . 

I 
I 3.3.2 - Site 2: Rochargo Basin8 

Surface water drainage on Long Island is, for the most part, 
locally controlled, with numerous recharge basins used to channel 
th.is resource back to the groundwater. Several such recharge 
basins*are located at NWIRP Bethpage (see Figure 3-3). 

Prior to 1984, some Plant 03 production-line rinse waters were 
discharged to the recharge basins. The Environmental/Energy Survey 
of the activity, published in 1976, states that 1.85 million 
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gallons per week were discharged to the recharge beds. These 
waters were directly exposed to chemicals used in industrial 
processes (involving the rinsing of manufactured parts). 
Reportedly, these discharges of dilute rinsewaters did not contain 
chromates. -c* 

Since about 1977, -the discharge rate has been I.4 million gallons 
per week of non-contact cooling water. All discharge currently 
goes to.the Industrial Wastewater Treatment Plant. 

Also, adjacent to the recharge basins are the former sludge drying 
beds. Sludge from the Plant 02 Industrial Waste Treatment Facility 
was dewatered in the drying beds before offsite disposal. 

On at least one occasion, sampling performed by the Nassau County 
Department of Health detected levels of hexavalent chromium in 
excess of allowable limits (RGH, 1986). Grumman was notified of 
this noncompliance and asked to perform remedial actions necessary 
to eliminate the problem. Reportedly, Grumman complied with the 
request. 

Contaminants of concern include the hexavalent (and other valence) 
chromium, aluminum, nitric acid, and sulfuric acid. 

3.3.3 sitm 3: Salvage Storage Arm8 

The NWIRP Bethpage Salvage Storage Area is located north of the 
Plant 03 (see Figure 3-4). Fixtures, tools, and metallic wastes 
were stored here prior to recycling from the early 1950s through 
1969. 

Stored materials included aluminum and titanium scraps and 
shavings. While in storage, cutting oils dripped from some of this 
metal. In 1985, IAS team members observed oil-stained ground at 
the site. However, soil tests performed by Grumman in 1984 
revealed that oil stains were superficial; oil residues were not 
detected below the. top several inches of soil material in the 
Salvage Storage Area at the locations tested (RGH, 1986). 

About 1960, the Salvage Storage Area was reduced in size to 
accommodate parking. About 1970, it was reduced again for the same 
reason. Consequently, storage facility locations at this site have 
been periodically moved to accommodate changes in storage area 
size. 

In addition to salvage storage, a lOO- by lOO-foot area within the 
boundary of the Salvage Storage area was used for the marshaling of 
drummed waste. The area was paved with coal ash cinders. Drum 
marshaling continued here from the early 1950s to 1969. Wastes 
marshaled throughout the area included waste oils as well as waste 
halogenated and nonhalogenated solvents. 
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Potential contaminants of concern at Site 3 (from both drum 
marshaling and salvage storage) include cutting oils, aluminum, 
titanium, and halogenated and nonhalogenated solvents. 

3.4 Data Limitations and Reuuirements 

The existing analytical data focuses on volatile organic 
contamination in groundwater on a regional basis; there are no data 
available for soil contamination. 

Additional data are required to identify the nature and extent of 
soil and groundwater contamination on the Navy property and to 
access risks to human health and the environment. To identify the 
nature and extent of contamination, analytical testing of surface 
and subsurface soils, recharge basin water and sediment, and 
groundwater is required. The history of the sites' indicates that 
there is the potential for these media to be contaminated with 
volatile organics, semivolatile organics, metals, and cyanide. 
Also, there is the potential for PCBs and pesticides to be present 
in the soils. 

An preliminary assessment of risk to human health and the 
environment at the NWIRP Bethpage site reveals two potential 
exposure pathways: direct contact of contaminated media by 
activity personnel and contaminant migration with the groundwater. 
The direct contact risks can occur as a result of accidental 
ingestion of contaminated soils or groundwater, and inhalation of 
dust or organics volatilized from groundwater. The contaminant 
migration occurs as a result of precipitation infiltration 
contacting contaminated soils and leaching contaminants into the 
groundwater, recharge basin water discharge to groundwater and 
interactions with potentially contaminated sediments, and 
groundwater migration. 

Since there is minimal data available regarding the source and 
location of potential soil and groundwater contamination, a phased 
approach is planned to optimize soil and groundwater testing 
efforts.. To accomplish this, three phases would be used. These 
phases would overlap.to minimize schedule delays. The first phase 
would be a site-wide soil-gas survey 'coupled with a field GC to 
initially -identify potential areas of subsurface soil and/or 
groundQatar contamination. The second phase would be to collect 
groundwater samples for field GC analysis and soil samples for 
fixed-base laboratory analysis. The field GC groundwater analysis 
results would be used to select the location of the permanent 
groundwater monitoring wells. The soil samples would be used to 
quantify soil contamination. The third phase would be used to 
collect groundwater samples for fixed-base laboratory analysis to 
quantify groundwater contamination. During the third phase, 
sampling and analysis of the Recharge Basins sediment and surface 
water, wastes at the former sludge drying beds (if present), and 
surface soils would be conducted to characterize the contamination 
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potential contamination of these media. Additional detail on the 
approach and use of the field generated results in presented in 
Section 4.0. The basis for selecting the fixed-base analytical 
parameters for each media is presented in Table 3-l. 

Additional data are required regarding the groundwater. flow 
patterns on the Navy property and how the groundwater interacts 
with the surrounding areas. To accomplish this, water-level 
measurements and pumping/slug tests are typically required. The 
water-level are being conducted at the adjacent Grumman Plant and 
should be applicable to the NWIRP, however additional measurements 
at the NWIRP will be required. The pump tests will be conducted at 
a later time, if necessary. 

3.5 Data Oualitv Objectives 

The overall objective of the RI will be to characterize the nature 
and extent of potential environmental contamination and associated 
risks to human health and the environment at the NWIRP. The data 
collected will also be used to evaluate potential remedial options. 
The specific objectives for the Bethpage plant are to identify the 
location and concentration of potential solvent and metal 
contamination of soil and groundwater at three sites identified in 
the Initial Assessment Study (RGH 1986) and to determine whether 
these sites are the source of a trichloroethene (TCE) contaminated 
groundwater plume in the Bethpage area. The NWIRP, Grumman, and 
RUCO are potential sources of this contamination. 

The uses of the data collected are to characterize the nature and 
extent of contamination, to assess the potential risks to human 
health and the environment, and for engineering purposes to develop 
remedial actions. The nature and extent of contamination will 
include the areas and depths of contamination and contaminant 
concentrations. The risk assessment will address the contaminants, 
receptors, and pathways for exposure. The engineering parameters 
were selected based on potential remedial a&ions including 
groundwater pump-and-treat options and soil treatment/offsite 
disposal, options. 

The NWIRP Bethpage site is not currently on NPL list. However, it 
is possible that the site may be placed on the NPL list and that 
legal actions may be taken in the future. In accordance with Naval 
Energy and Environmental Support Activity (NEESA), for sites which 
are on or about to be placed on the NPL, Data Quality Objective 
(DQO) Level D quality control and CLP methods and protocol are to 
be used. These sites are typically near populated areas and are 
likely to undergo litigation. 

DQO‘Level D QC includes review and approval of the laboratory QA 
Plan, the site work plan, and the field QA plan. The laboratory 
must successfully analyze a performance sample, undergo an audit, 
correct deficiencies found during the audit, and provide monthly 
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progress reports on QA. The laboratory that performs Level D QC 
must have passed the performance sample furnished through the 
Superfund Contract Laboratory Protocol (CLP) and must be able to 
generate the CLP deliverables. An analytical laboratory has not 
yet been selected for this work. HoweverT.' only NEESA-approved 
laboratories which are in compliance with these requirements will 
be considered. 
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Table 3-l 
Basis of Analytical Testing 

Bethpage, New York 

Site Sample Type N&r of Sanptes Rationale .P. 

1 Soils Five to ten borings to be located in Site 1 was used to store 
the field based on the results of halogenated and nonhalogenated 
the soil-gas testing with one to two solvents, cyanide, and cadniun 
samples per boring. Samples will be nastes. Althwgh there uere no 
collected at depths where elevated reported spills in the area, 
soils gas readings were detected. there are potential unreported 
Sample depths wi 11 be at 5 feet spills and leaks in this area. 
and/or 21 feet. Surface samples will PCB-filled transformers and 
be collected in a grid pattern uith pesticides may also have been 
tno additional saw&es selected stored at the area. Residual 
based on apparent visual soi 1 contamination may remain at 
contamination. the site. Two of the samples 
Analysis: TCL VOA on all samples will be tested for the general 
plus SVOA, TCL metals, and cyanide engineering/ remediation 
on samples collected at the surface parameters of TOC, bulk density, 
and at a depth of five feet. TCL grain size, moisture content, and 
PCgs and pesticides will also be pn. 
conducted on visually stained soils. 
CLP procedures wi 11 be used. 

1 Groundwater Three well clusters to be located in Site 1 was used to store 
the field based on soi l-gas and halogenated and nonhalogenated 
taeporary monitoring well testing solvents, cyanide, and cacfniun 
with two to three wells per Chster wastes. Although there wre no 
and one sample per well. Vet1 reported spiLls in the area, 
clusters to be located along the there are potential unreported 
hydraulic upgradient and spills and leaks in this area. 
downgradient borders of the site. Any potential spills may have 
Analysis: TCL WA and SVDA, TCL migrated to the growuiwater. One 
metals, Cr.‘, and cyanide using CLP swle will be analyzed for the 

general engineering/retnediation 
parmncters of TDS, alkalinity, 

Five to ten borings to be Located in 
the field based on the results of 
the soil-gas testing with one to tuo 
saeples per boring. San@es will be 
collected at depths where elevated 
soils gas readings ware detected. 
Sample depths wi 11 be at 5 feet 
and/or 21 feet. Surface saa@es will 
be collected in a grid pawem with 
tuo additional samples selected icides may 
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Table 3-1 Table 3-1 
Basis of Analytical Testing Basis of Analytical Testing 
Bethpage, New York Bethpage, New York 
Page-Two Page-Two 

I I 
Jlce ~al,+#~C ‘Ipz nut-r “I aLnrwlsJ naL,“I,a&S 

2 Groundwater Two well clusters to be located Site 2 nas used to treat and 
in..the field bared on soil-gas discharge prodwtion wastewaters. 
and tmporary monitoring well Halogenated and nonhalogenated 
testing with one to two wells p& solvents, metals, and cyanide may 
cluster and one sample per well. have been present in the treatment 
Uell clusters to be located along plant waste waters and sludges. 
the hydraulic upgradient and These sludges were dried on site 
downgradient borders of the site. prior to off site disposal. Any 
A Gruman well cluster may be releases of contaminants may have 
usable as an additional migrated to the groundwater. One 
upgradient data point and a Site sample will be analyzed for the 
1 well cluster msy be usable as . general engimring/rmrdiation 
an additional dom gredient data psramaters of TDS, alkalinity, 
point. hardness, BOO, CW, and 1%. 
Analysis: TCL VOA and SVOA, TCL 
metals, Cr.*, and cyanide using 
CLP procedures. 

2 Surf ace Collect two surface water samples Site 2 uas used to treat and 
Uater fran the influant to the discharge production uastewaters. 

operating basin. One sae@e is Hatogenated and nonhalogenated 
to be collected during norms1 solvents, metats, and cyanide may 
operations, and me sanple is to have been present in the treatment 
ba collected during a plant waste waters and sludges. 
precipitation event. These sludges were dried on site 
Analysis: TCL VOA and SVOA, TCL prior to offsitc disposal. Currently 
metals, Cr.*, and cyanide using it is raported that this water is 
CLP procedures. noncontact; however, this _ 

classification needs to be 
confirmed. The precipitation event 
sample would be collected to 
determine whether contaminated 

Smle three recharge basins with Site 2 was used to treat and 
two smplea per besin. discharge probation wasteuaters. 

TCL VOA and SVOA, XL Halogenated and nonhatogensted 
and cyanide using CLP and cyanide may 

have been present in the treatment 
plant wastewaters and sludges. These 
sludgy were dried on site prior to 
offsite disposal. These sediments 

or from periodic current 

using CLP procedures. 
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Table 3-1 
Basis of Analytical Testing 
Bethpage, New York 
'age Three 

Site Sample Type Nuber of Samples Rationale 

3 Soi 1s Five to ten borings to be Site 3 was usad to store halogensted 
:srlecated in the field based on and nonhalogenatad solvents, cyanide, 

the results of the soil-gas and ca&im wastes. Although there 
testing with one to two sa@es were no reported spills in the area, 
per boring. Samples will be there are potential unreported spills 
collected at depths where and leaks in this -area. Site 3 nas 
elevated soils gas readings were also used to store fixtures, toots, 
detected. Ssnple depths will be and metallic uastes. There are also 
at 5 feet and/or 21 feet. reports of surface oil contamination. 
Surface samples wi 11 be ‘PCS-fillad transformers and 
collectsd in a grid pattern with pesticides may also have been stored 
two additional samples selected at the area. Residual soil 
based on a-rent visual contamination may rmin at the site. 
contamination. Two of the saqles wi 11 be tested for 
Analysis: TCL WA on all samples the general enginearing/ remediation 
plus SVDA, TCL metals, and parameters of WC, bulk density, 
cyanide on senples collected at grain size, moisture cmtent, and ptl. 
the surface and at a depth of 
five feet. TCL PC80 and 
pesticides will also be 
conducted on visually stained 
soi 1s. CLP procedures wi 11 be 
used. 

3 Gromdaater Two to three well clusters. Cne Site 3 was usad to store halogen&d 
well cluster will be located and nmhalogenated SOtventS, cyanide, 
southwest of Plant 3. This uell and cachtiu wastes. Although there 
point will be used to fill in a were no reportad spills in the area, 
data gap for the overall there are potential unreported spills 
gethpage plant. The second and leaks in this area. Site 3 us8 
cluster will be located also used to store fixtures, toots, 
dowgradient of Site 3 and the and metallic wastes. There are also 
third cluster (if necessary) repwts of surface oil contamination. 
wi 11 be located -radiant of These cant&rants may have migrated 
Site- 3. Exact locations for the into the grovldwter. One sample will 
two well cluster at Site 3 wi 11 be analyzed for the general 
be determined in the field based engineering/ramdiation parmneters of 
on soil-gas and tarporary TDS, alkalinity, hartbwss, 800, COO, 
monitoring well testing with tuo and TSS. 
wells per cluster and ona satr@e 
per well. 
Analysis: TCL VOA and SVOA, TCL 
metals, Cr” and cyanide using 
CLP proc&res . 

None Groudmtor collect one grcwduater saqle These sm#es will provide an 
fron each of- four operating indication of local growduster 
probctim wells and the USGS quality at the NWRP. 
uenll located at the NWRP in 
Bethpage. 
Analysis: TEL WA and SVDA, TCL 
metals, Cr.*, and cyanide using 
CLP procedures. 
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4.0 CT0 TASK PLAN 

The CT0 Task Plan is divided into seven tasks. These tasks are as 
follows. . 

Task 1 - Scoping for the RI 
Task 2 - Work Plan for the RI 
Task 3 - Site Investigation 
Task 4 - Site Investigation Analysis 
Task 5 - Laboratory and Bench-Scale Studies 
Task 6 - Reports 
Task 7 - Community Relations Support 

4.1 Task 1 - Sco~inu for the RI 

Task 1 consists of the Remedial Investigation scoping. This task 
is used to define the location and area of the site; review and 
prepare a summary of previous actions at the site; conduct an 
initial visit at the site; establish, the site boundaries; and 
prepare a site map. Each of these items are discussed below. 

4.1.1. RegiOnal Location 

The NIWRP Bethpage Plant is located in Nassau County, on Long 
Island, New York (see Figure l-l). Additional details on the 
pertinent area boundary features, 
hydrology, 

general site physiography, 
and geology are presented in Section 2.0 of the RI Work 

Plan. The IAS (RGH, 1986) and Grumman Work Plan (G&M, 1990) were 
used as a basis for this information. 

4.1.2 Araa of the Site 

The area of the three sites (1, 2, and 3), general nature of the 
problem at the site, and historic use are defined-in the Initial 
Assessment Study (IAS) (RGH, 1986). This document was supplemented 
by the Grumman Work Plan (G&M, 
Section 2.0. 

1990) and is discussed further in 

4.1.3 Propuo/Roviow Previous Actions 

Previous actions taken at this site, 
Grumman Site, 

as well as the surrounding 
are summarized in the Grumman Work Plan (G&M, 1990). 

Relevant sections of,this report are present in Appendix A of this 
RI Work Plan. 
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4.1.4 Conduct an Initial Site Visit 

An initial site Visit was conducted by HALLIBURTON NW on May 8, 
1990. This visit was used to become familiar with the site 
topography, access routes, and proximity of receptors to possible 
contamination. This investigation found the topography to be 
relatively flat, with the exception of the recharge basins. Public 
access to the area is highly restricted by fencing and security 

forces. Residential areas were observed to be located within about 
a half mile south and east of the three sites. Plant personnel do 
have access to the specific areas of concern. 

4.l.S Establish/Review Site Boundary Conditions 

The boundary conditions were initially established in the Initial 
Assessment Study (RGH, 1986). Based on the site visit and the 
Grumman Work Plan (G&M, 1990), the areas established in IAS as 
potential locations of soil contamination appear to be relatively 
accurate. However, it is possible that contaminated groundwater 
may have migrated across the plant boundary and off the plant 
property. Particular areas of concern are north, east, and south 
of Sites 1 and 2. To accurately define this potential offsite 
migration, groundwater monitoring near the boundary needs to 
conducted. If the contamination is found at the boundary, then a 
supplemental RI may be required to define offsite contamination. 

4.1.6 Prepare a Site Map 

A preliminary map illustrating the general layout of the NWIRP has 
been prepared. During the course'of the RI, additional data will 
collected on the potential presence of a loo-year floodplain and 
wetlands at the site. This information will be summarized in the 
RI Report. Wetlands and the floodplain are not anticipated to be 
present at the NWIRP Sites 1, 2, and 3. 

4.1.7 Applicable or Relevant and Appropriate Requirmmont8 

Applicable or Relevant and Appropriate Requirements (ARARs) are 
presented in the RI Work Plan to identify potential remedial goals 
for the groundwater at the site. The ARARs for NWIRP would be 
identical to those developed for the Grumman activities. Table 9 
of the Grtllnnan Work Plan identifies these AFU4Rs. Therefore, to 
minimize---the duplication of efforts with those conducted by 
Grumman, this table is presented Appendix B. 

4.1.8 Preliminary Remedial Alternatives 

The preliminary remedial alternatives are presented in the RI Work 
Plan to identify potential technologies needed to reduce or 
eliminate risks from the contaminants at the site. The preliminary 
remedial althernatives would be identical to those developed by for 
the Grumman Activities. Table 8 of the Grumman Work Plan 
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identifies these alternatives. Therefore, to minimize the 
duplication of efforts with those conducted by Grumman, this is 
presented in Appendix B. 

4.2 Task 2 - Work Plan for the RI 

This submittal is the final RI Work Plan, which was revised.based 
on comments from the Navy 
Environmental Conservation. 

and the New York Department of 

The components of the RI Work Plan are as follows: 

0 Technical Approach 
0 Personnel Requirements 
0 Schedules 
0 Site Background 

In addition to these requirements, three additional plans will be 
prepared. They are as follows: 

1. QA/QC and Sampling Plan 
2. Site and Data Management Plan 
3. 'Health and Safety Plan 

4.2.1 Site Background 

The site background information is presented Section 2.0 and will 
be repeated and expanded upon in the RI Report. The information to 
be presented includes the following items: 

Plant history 
Regional physiography (climate and terrestrial features) 
Geology 
Hydrology (surface water and groundwater) 
Previous studies 
Site maps illustrating site characteristics 

4.2.2 Area8 .Of InVmtigatiOn 

This RI Work Plan identifies the areas of investigation, sampling 
locations, sample media, and analytical testing to be performed. 

4.2.3 QA/QC and Sampling Plan 

A QA/QC and Sampling Plan is being prepared concurrently with the 
Work Plan. As requested by the Navy, HALLIBDRTON NUS.is attempting 
to avoid duplication of Grumman's effort at the Bethpage Activity. 
As a result, the Grumman QA/QC Plan is being used as the basis for 
this Plan. For the laboratory QA/QC components of the plan, only 
laboratories with Navy approval (in accordance with NEESA guidance) 
will be used. The laboratory QA/QC Plan will be submitted when a 
laboratory is selected. 
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The format used by Grumman in its RI/FS is the same as the 
suggested format from the EPA RI/FS guidance. This format is as 
follows. 

Field Samplina Plan 

1. Site Background 
2. Sampling Objectives 
3. Sample Location and Frequency 

. 4. Sample Designation 
5. Sampling Equipment and Procedures 
6. Sample Handling and Analysis 

Qualitv Assurance Plan 

Title Page 
Table of Contents 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. _. 

$: 
11. 
12. 
13. 
14. 

Project Description 
Project Organization and Responsibilities 
QA Objectives for Measurement 
Sampling Procedure 
Sample Custody 
Calibration 'Procedures 
Analytical Procedures 
Data Reduction, Validation, and Reporting 
Internal Quality Control 
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4.2.4 sita and Data Management Plan 

The Site and Data Management Plan is being prepared concurrently 
with this Work Plan. As requested by the Navy,, HALLIBURTON NUS is 
attempting to avoid duplication of efforts at the Bethpage 
Activity. As a result, the Grumman Site and Data Management Plan 
is being used for the basis of this plan. The components of the 
Site and Data Management Plan are as follows. 

Site Mankamt Plan 

Site Access 
Site Security 
Site Clearance 
Decontamination 
Disposal of Drill Cuttings, Fluids, and Development Water 
Contingency Plans 
Project Coordination 
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Data Manauement Plan 

Organization 
Data Transfer 
Data Reduction and Computer Storage 
Quality Assurance Reports 
Corrective Efforts 

4.2.5 Health and Safety Plan 

A Health and Safety Plan (HASP) is being prepared concurrently with 
the Work Plan to cover the health and safety aspects of HALLIBURTON 
NUS field personal while conducting activities at the Bethpage 
Activity. The components of the HASP are as follows: 

0 Introduction 
0 Site Location and Description & 
0 Scope of Work 
0 Decontamination 
0 Hazard Assessment 
0 Personal Protective Equipment 
0 Air Monitoring 
0 Medical Surveillance 
0 Training 
0 Standard Work Practices 
0 Confined Space Entry 
0 Emergency Response Plan 

4.2.6 Addrms Commenta 

The Work Plan, QA/QC and Sampling Plan, Site and Data Management 
Plan, and HASP have been submitted as a rough draft, draft, and 
final. The Navy's comments on the documents were addressed in the 
revisions of the rough draft to generate the draft document. The 
state's comments were addressed in the revisions .of the draft 
document to generate the final document. 

4.3 Task 3 - Site Invoatiartion 

4.3.1 Mobiliration 

Mobilization is used to prepare for the field activities'. The 
equipme& and expendable materials are collected and checked prior 
to shipment to the plant. Also, site-specific health and safety 
training- will be provided to HALLIBURTON NUS and subcontractor 
personnel at this time. 

4.3.2 &oil-Gas and Drilling Subcontract 

The field activities will be conducted using a drilling 
subcontractor(s). The specific activities included in this 
subcontract are the construction of a decontamination pad, the 
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collection of soil-gas samples, the drilling of soil borings, the 
collection of temporary monitoring well groundwater samples, GC 
analysis of soil-gas and temporary monitoring well groundwater 
samples, and the installation of monitoring wells. Up to four 
subcontractors may be used to perform the work on schedule and cost 
effectively. 

4.3.3 Field Activities 

A concurrent, three-phase field investigation is planned at this 
facility. These three phases are a soil-gas survey, a .soil 
sampling and temporary monitoring well groundwater sampling 
investigation, and a perminent monitoring wellgroundwater sampling 
investigation. The first phase will be a soil-gas survey to 
identify potential areas of soil and groundwater contamination. 
The soil-gas samples will be analyzed at an onsite mobile field GC 
laboratory. Locations for the Phase 2 activities will be selected 
at the areas found to have high soil-gas -contaminant 
concentrations. The second phase will consist.of a soil sampling 
and a temporary monitoring wel'l..groundwater sampling investigation. 
The soil samples will be collected at 5 feet and/or 21 feet and 
coincide with elevated concentrations in the soil-gas measurements. 
These samples will be analyzed at an offsite fixed-base laboratory. 
The temporary monitoring well samples will be collected 
approximately 5 feet into the water tab&e and analyzed at a-local 
laboratory using a GC. The temporary monitoring-well groundwater 
survey will be used to determine the location of groundwater 
contamination and to place the monitoring well clusters. The third 
phase will consist of the installation of perminent monitoring 
wells and the sampling and chemical analysis of surface soils, 
groundwater, sediment, surface water, and wastes, (if present). 
These samples will be analyzed at an offsite fixed-base laboratory. 
The three phases will overlap in order to avoid schedule delays. 
All of the samples will be analyzed for TCL (Target Compound List) 
volatile organics. Soil samples at the surface and up to five feet 
deep, groundwater (except the temporary monitoring well samples), 
sediments, surface water, and the waste (if found) will be analyzed 
for TCL semivolatile organics, TAL (Target Analyte List) metals, 
and cyanide. The water samples (except the temporary monitoring 
well samples) and waste sample will also be analyzed for hexavalent 
chromium. Soil samples which are visually identified as being 
stained and the waste sample will also be analyzed for PCBs and 
pesticides. In addition, select soil, sediment, and groundwater 
samples will be analyzed for engineering parameters. 

4.3.3.'- Soil-Gas 

The soil-gas survey will consist of'placing soil-gas points in a 
uniform grid pattern in each of the three sites. A grid spacing of 
150-foot centers will be used. In addition, opportunity locations 
will be selected in the field bas& on results from .grid pattern 
soil-gas locations, as well as areas of suspected to be 
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contaminated, (drum marshaling areas). At each location, soil gas 
samples will be obtained at two depths, 5 feet and 21 feet. The 5- 
foot depth represents potential contamination in the soil near the 
source of a spill. Elevated soil-gas measurements at this depth 
would likely be an indication of soil contamination. The 21-foot 
depth represents the practical depth of this technique and the 
results would likely be influenced by both soil and groundwater 
contamination. The samples will be analyzed in the field using a 
field GC. 

A 3-point by 4-point grid would be used at Site 1, see Figure 4-l. 
In addition, four opportunity sample locations would be selected in 
the field. A potential location of ,several of the opportunity 
locations would be near the former drum marshaling areas. 

A 5-point by 5-point g;id would be used at Site 2, see Figure 4-2. 
In addition, four opportunity sample locations would be selected in 
the field. A potential location of several of the opportunity 
locations would be near the former sludge drying beds. 

A 6-point by 5-point grid would be used at Site 3, see Figure 4-3. 
In addition, four opportunity sample locations would be selected in 
the field. A potential location of several of the opportunity 
locations would be near the drum marshaling area. 

The results of this testing are expected to provide a three 
dimension map of volatile organic contaminants in the soil vadose 
zone. These results would then be mapped for each site. Soil 
contamination would be expected to result in a relatively confined 
area of elevated soil gas readings at the 5-foot depth, or at the 
5-foot depth and the 21-foot depth. Whereas groundwater 
contamination would be expected to extend in the direction of the 
groundwater flow and result in higher readings at the 21-foot depth 
than at the 5-foot depth. 

The sample collection procedure consists of advarking a l"-diameter 
steel pipe to the sampling depth and then opening the bottom of the .,, 
pipe. A probe is lowered to the bottom of the pipe and the annulas 
is sealed. The gas line is purged with the soil gas and then a 
sample is injected into a pre-evacuated glass vile'and pressured to 
15 psig. 

A research grade gas chromatograph (Shimadzu CR14A) equiped with 
capillary columns are used for analyzing the samples. The samples 
are injected into the GC by hand or with an automated sampler. 
Calibration procedures consist of a 3 point calibration curve at 
the beginning of the project and field control samples are analyzed 
at the beginning of each day, after every twentieth sample, and at 
the conslusion of each day. Also, twice per day, calibration 
checks will be performed using an instrument-response curve and 
injection of known standard concentrations. Duplicate samples will 
be performed in the field on every tenth field sample. In 
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addition, 5 duplicate sample (total) will be submitted to the 
subcontractor fixed-base laboratory for analysis. 

The soil-gas samples will be analyzed for the following chemicals. 
I ^. 

Based on this testing, temporary monitoring wellgroundwater sample 
locations and soil sample locations and depths would be selected. 
If minimal or no elevated soil gas readings are found, then the 
temporary monitoring well sample points would be located primarily 
along the hydraulic upgradient and downgradient boundaries -of the 
three sites. If elevated soil-gas readings are found, then 2 to 3 
temporary monitoring well groundwater points 
the hydraulic downgradient boundary of each 
monitoring well groundwater points would 
hydraulic upgradient border' of each site; 
monitoring well groundwater points would be 
of the contamination at each site. 

would be located along 
site; 2 to 3 temporary 
be located along the 
and 3, to 4 temporary 
located in the center 

4.3.3.2 Soil Samolinq 
-- 

Surface and subsurface soil samples will be collected at the site. 
The surface sample locations will consist of points in a relatively 
uniform 300-foot by 300-foot grid-plus field determined opportunity 
sample locations. Areas covered by buildings.and asphalt would not 
be considered for the predetermined sample locations. The soil 
borings .and soil samples during the collection of temporary 
monitoring well groundwater samples will be used to investigate the 
subsurface soil contamination. ".I 

The grid of predetermined surface soils samples is illustrated in 
Figure .4-4. There would be a l-point by 3-point grid at Site 1; a 
3-point by 4-point grid at Site'2; and a 2-point by 3-point grid at 
Site 3. The opportunity samples would be selected in the field 
during the field activities. .Soils which appear to be stained or 
visually discolored would be selected. The total number of surface 
samples would be 29 samples. These samples would be collected at . 1 
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a depth of 1 to 6 inches and would be analyzed for TCL volatile and 
semivolatile organics, TAL metals, and cyanide. In addition, 
samples identifed as being stained will be analyzed for PCBs and 
pesticides. The results will be used to determine the nature and 
extent of soil contamination and to prepare a risk assessment. f . 

The subsurface,nSamples will ‘be collected at a depth of 5 feet 
and/or 21 feet. For each location, the decision to sample is 
dependent on the soil-gas measurement at that location of depth. 
In general, if volatile organics were detected at that point, then 
a ,...soil sample will also be obtained for offsite fixed-base 
laboratory analysis.. And if volatile organics were not detected'at 
that point, then a sample--would not be obtained. Howeve,r, a 
minimum of two soil samples will be collected at points were soil- 
gas. measurements indicated the absence of contamination. These 
samples would be analyzed offsite at a fixed-base laboratory to 
confirm the absence of soil contamination. There will be an 
estimated 29 locations for the soil augering with an estimated 1.5 
soil samples (for offsite analysis) at each location. 

Samples will be collected with a split-spoon device. The split 
spoon samples will be used to collect samples for analytical 
testing,-and to identify the depth of the groundwater table and the 
lithology.- For analytical testing, the split spoon samples will be 
collected at a depth of 3 to 5 feet and/or at 19 to 21 feet. To 
identify the depth of the groundwater table and the lithology, the 
split spoon sampling would start again at about 40 to 45 feet and 
be conductedcontinuously until a suitable lithology for use of the 
temporary'monitoring well point is encountered in the.groundwater. 

The locaticn of the soil borings will be established through a site 
survey. '. . 

-. - 
All the'*s'oil samples will be analyzed for TCL volatile organics. 
The surface.atid near. surface (3 to 5 feet deep) soil samples will 
also be -analyzed for semivolatile organics, TAL metals, and 
cyanide. In addition, samples idehtifed as being stained will be 
analyzed for PCBs and.pesticides. These results primarily will be 
used.-to determine the nature and extent of soil contamination and 
to prepa?e.&ri,sk assessment. 

In addition to these chemical analyses, select samples will also be 
evaluated for-engineering parameters. Two samples will be selected 
at each site (for a total of 6), based on the field screening data. 
For each site, o##e sample should represent a relatively low'level 
of contamination, and the second sample should represent an 
intermediate--or high level df contamination. The engineering 
parameters consist of: 
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l Total organic carbon (TOC) to evaluate the potential for 
yroundwater contamination through an estimate of the I 
contaminant soil/water partition coefficient, 

l Bulk density, grain size, moisture content, and pH for general 
engineering considerations. I 

. 

4.3.3.3 Tern?*orarv Monitorina Well Survev 

A temporary monitoring well survey will be conducted to aid in the 
placement of the permanent monitoring wells. The groundwater 
samples will be collected using either a temporary well point or a 
HydroPunch technique. The temporary monitoring well points will be 
selected based on the results of the soil-gas survey. As a result, 
the location cannot be presented at this time. Potential sample 
point location scenarios were presented. in Section 4.3.3.1. At 
present, 29 sampling points coinciding with the soil sample 
locations are planned for the three sites. 

The well point consists of installing a 2-inch well screen through 
the hollow.stem auger. The augers are pulled back to expose the 
screen. The well point is purged and a sample is collected using 
a bailer. 

]I 

The HydroPunch (HP) instrument allows for the collection of 
groundwater samples without the installation of permanent I 
monitoring points. A soil auger with periodic split spoon samples 
is used to advance a hole to the water table. The HP is then ' 

.e driven or pushed to the sampling horizon. At this point, a 3 
sampling port is exposed and a groundwater sample is taken. The 

. minimum depth at which a sample may be collected is 5 feet below 
the water table because 5 feet of head is required to fill the HP. 

All sampling equipment will be decontaminated between sampling 
events. a 

The sample is submitted to a local laboratory for analytical 
testing using a gas chromatgraph. The samples will be analyzed for I 
the following parameters using GC Method SW 846 8010. 
Detection limits are 5 to 10 ug/l. 

u 

I 
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4.3.3.4 Monitorina Wells 

Monitoring wells will be installed to evaluate the impact of the 
three sites being investigated on the local groundwater quality and 
to assess the potential vertical and lateral migration of any 
contaminants. The potential vertical migration of the contaminants 
will be investigated through the construction of well clusters 
composed of shallow (50- to 60-foot deep), intermediate (loo- to 
150-foot deep), 
These will 

and deep (200- to 250-foot deep) monitoring Wells. 
yield groundwater quality analyses from various depths 

and define the magnitude and direction of local vertical hydraulic 
gradients. The potential lateral migration of any contaminants 
will be investigated through the placement of wells both upgradient 
and downgradient from the sites. These wells will define the slope 
and gradient of the water table and thereby yield local directions 
of flow. A comparison of water quality analyses from the 
upgradient and downgradient wells will show the impact of each site 
on the local groundwater quality. 

Two rounds of waterAleve1 measurements will be conducted to better 
define groundwater flow paths and horizontal and 
gradients. 

vertical 
The measurements will be conducted at each of the 

HALLIBURTON NUS-installed monitoring wells, the USGS well located 
south of Site 1, and five of the Grumman monitoring well clusters 
(GM-6, GM-7, GM-S, GM-12, and GM-13, see Figure 4-5). 

4.3.3.4.1 Monitoring Well Locations 

A total of 17 monitoring wells (7 shallow, 7 intermediate, and 3 
deep) will be installed at the NWIRP. Two additional monitoring 
well may be added at Site 2' or Site 3, if the soil-gas and 
temporary monitoring well programs .indicate that a plume of 
contamination is bypassing Grumman wells GM-6, GM-7, and/or GM-a. 
The preliminary locations of these wells are illustrated in Figure 
4-5. As discussed above, the results of the soil-gas and temporary 
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monitoring well program will be used to determine the exact 
locations of the wells. Because of the proximity and location of 1 b 
the three sites, some wells between Site 1 and Site 2 and 3 will 
perform two functions. That is, they will serve as downgradient 
wells for sites 2 and 3 and will serve as upgradient wells for site I 
1. Also, three of the Grumman.wells (GM-6, GM-7, and GM-S) may be 
usable as upgradient well clusters. Where possible, the site 
process-water wells will serve as medium or deep wells. 

I 
Site 1 - Drum Marshalinu Area 

The reported direction of groundwater flow at Site 1 is to the il 
south. However, the groundwater direction in this area is likely 
influenced by the recharge basins located north of Site 1, as well 
as the process water extraction wells located northwest of Site 1. - 
Sites 2 and 3, which are located north and northwest of Site 1, are II 
also potentially contaminated and may result in contamination in 
the upgradient wells. 

I 
Well clusters will be installed in 3 locations at Site 1, (see 
Figure 4-5). Two well clusters may be located along the south and 
southeast border of the site to.serve as downgradient wells and the 1 
third well cluster may be located along the northern'border of the 
site to serve as an upgradient well. Each well cluster would 
consist of at least two wells, one well monitoring the shallow zone 

’ (screened between 2 feet above and 8 feet below the water table), 1 

and the second well monitoring the intermediate zone (screened 
between 50 and 100 feet below the water table). In addition, the 
well cluster along the southwest border of the Site l.would also B 
include a deep well (screened between 150 and 200 feet below the 
water table). There will be a total of 7 monitoring wells 
installed at Site 1. 1 

Site 2 - Recharae Basins 

The reported direction of groundwater flow at Site 2 is to the 1 
southeast. However, the groundwater direction in this area is 
likely influenced by the process water extraction wells located 
west of Site 2. The Grumman areas north and-northwest are aiso I 
potentially contaminated and may result in contamination in the 
upgradient wells. 

Well clusters will be installed in two or three locations (see I 
Figure 4-5). One well cluster may be located near the southeast 
corner of the site. The well cluster would include a shallow and 
intermediate well. This well cluster, as well as the upgradient I 
well cluster for Site 1, would be used to monitor the groundwater 
downgradient of Site 2. The second well cluster would be located 
along the north border of the site to also monitor the upgradient a 
groundwater. The Grumman monitoring well cluster GM-8 would be 
used to monitor the shallow and intermediate zone at this location 
(as well as Grumman analytical data). HALLIBURTON NUS would 

I 
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install a deep monitoring well at this location. The third well 
cluster, if required may be located near the northwest corner of 
the site to monitor the upgradient groundwater. The well cluster 
would include a shallow and intermediate well. There will be a 
total of three (five) monitoring wells installed at Site 2. 

Site 3 - Salvaae Storacfe Area . . 

The reported direction of groundwater flow at Site 3 is to the 
southeast. However, the groundwater direction in this area is 
likely influenced by the process water extraction wells located 
west of Site 3 and the infiltration basins located east of Site 3. 
The Grumman areas north and northwest of Site 3 are also 
potentially contaminated and may result in contamination in the 
upgradient wells. 

Well clusters will installed in three locations (see Figure 4-5). 
Two of the well clusters may be located along the downgradient 
perimeter of Site 3. The third well cluster would be located 
southwest of Plant No. 3. Each well cluster would consist of a 

1. shallow and intermediate well. The well cluster near the southeast 
corner of Site 3 would also include a deep well. The process water 
extraction wells will serve as additional upgradient and 
downgradient wells, and the Grumman wells GM-6 and GM-7 will serve 
as upgradient wells. In addition, the upgradient well cluster for 
Site 1 may be used as a down-gradient well. Based on the soil-gas 
and temporary monitoring well program, the well cluster 

I 
! 

conditionally planned for Site 2 may be used at Site 3, instead. . 
There will be a total of 7 (9) monitoring wells installed at Site 
3. 

I 4.3.3.4.2 Monitoring Well Construction 

The shallow and intermediate wells will be drilled with hollow stem -* 
augers. Formation samples will be collected every 5 feet with a . 
split-spoon .sampler. Every 10 feet, a portion of the split spoon 
sample will be placed in a jar and a HNU reading will be performed 
on the head space. The placement.depth of the well screens will be 
based on the highest head space measurement in a screen zone and 
lithologic information obtained from these samples. 

The drilling of the deep wells presents problems. These wells are 
too deep' to be drilled with the required large ID hollow stem *- 
augers. The potential presence of running or heaving sands 
presents special geotechnical problems, In addition, the New York - 
State Department of Environmental Conservation (NYSDEC) has 
informed Geraghty and Miller, Inc., working on the adjacent Grumman 
facility, that the use of the mud rotary technique will not be 
allowed through the depth interval to be screened and monitored. 
Therefore, HALLIBUPTON NUS plans to drill the deep wells with a 
hybrid technique currently being employed by Geraghty and Miller at 
the Grumman facility. This technique calls for the wells to be 
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drilled with the mud rotary technique until the depth to be 
screened is reached. At this depth, a reverse-circulation water 
rotary technique will be used to advance the borehole through the 
interval to be screened to the total depth of the well. 

An obvious requirement of this hybrid drilling technique is that 
the interval to be screened must be identified prior to the 
drilling of the well. To accomplish this, pilot holes will be 
drilled with small ID, hollow-stem augers. Continuous split-spoon 
samples will be taken to identify the lithologies present at-that 
location; the screen depth for the wells will be based on the 
lithology encountered in the pilot hole. Upon completion, the 
pilot holes will be backfilled with a.bentonite/cement‘grout and 
abandoned. 

The monitoring wells will be composed of Schedule 40 PVC. well 
casing and OlO-slot PVC well screen. The well screens will be 10 
feet in length. The screens will be surrounded by a filter pack, 
which will extend to a height of 3 to 5 feet above the top of the 
screen. A bentonite seal with a minimum thickness of 2 feet will 
be emplaced above the filter pack. The remainder of the'annulus 
will be backfilled with a bentonite/cement grout. A steel guard 
surface casing will be cemented in place around each PVC riser 
pipe. 

4.3.3.5 Monitorina Well Samplinq 

One round of groundwater sampling will be conducted. Each new 
monitoring well will be sampl@d. The samples will be analyzed for 
TCL volatile and semivolatile organics and TAL metals. In A 
addition, the samples will be analyzed for cyanide and hexavalent 
chromium. During the evaluation of the metal data, turbidity from 
the surrounding sediments often results in an over-estimation 06 
risks associated with metal contaminants. As. a result, the' 
groundwater samples will be analyzed for total TAL metals and 
field-filtered TAL metals. These chemical analyses would be used 
to determine the nature and extent of contamination and.to prepare 
a risk assessment. * 
In addition to the chemical analysis used for the nature and extent 
of contamination and risk assessment, select samples will also be 
evaluated for engineering parameters. A total of three samples 
will be selected from all of the monitoring wells, based. on the 
field screening data. One sample should represent a relatively low 
level of contamination, one sample-should represent an intermediate 
level of contamination, and one sample should represent a high 
level of contamination. The selection of these wells will be 
determined based on the temporary monitoring well program. 'These 
engineering parameters consist of: 
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l pH, total dissolved solids (TDS), alkalinity, and hardness to 
evaluate the scaling potential of the groundwater; 

l Biological oxygen demand (BOD), total organic carbon (TOC), 
chemical oxygen demand (COD), and total suspended solids (TSS) 
to evaluate other contamination in the groundwater and 
potential treatment requirements. 

Four process water wells are located around Site 3 and a USGS well 
is located south of Site 1. Samples will be collected of the water 
in these wells and analyzed -for.,, TCL volatile"and semivolatile 
organics and total TAL metal, cyanide, and hexavalent chromium. 

4.3.3.6 Surface Water/Sediment Samolinq 

Two samples of the surface water will be collected from one of the 
basins and two samples of the sediment from each of the three 
basins (total of 6 sediment samples). 

One surface water sample will be collected during a precipitation 
event to evaluate the potential transport .of sediments into the 
basins, and the second sample will be collected during a non- 
precipitation event to'eealuate potential contamination in process- 
generated wastewaters. The samples will be analyzed for TCL 
volatile and semivolatile organics and TAL metals. In addition, 
the samples will be analyzed for cyanide and hexavalent chromium. 
During the evaluation of the metal data, turbidity from the 
surrounding sediments often results in the over estimation of risks 
associated with the metals. As a result, the.surface-water samples 
will be analyzed for total TAL.metals and field-filtered TAL 
metals. These chemical analysis would be used to confirm the 
reported noncontact source of this waste water. 

The six sediment samples will be analyzed As the soil samples. The 
samples will be analyzed for TCL volatile and-semivolatile 
organics, TAL metals, and cyanide. These fesults will be used to 
primarily determine the:nature and extent of contamination and to 
prepare a risk assessment. 

4.3.3.7 Waste Samnlinq 

During the drilling operations in Site 2, sludge from the area of 
the former sludge drying beds may be encountered. One sample of 
this sludge will be collected to evaluate potential direct contact 
and groundwater contaminati?&risks. This sample will be analyzed 
for TCL volatile and semivolatile organics, PCBs, pesticides 
metals., hexavalent chromium and cyanide. The results prim&T:$ 
will be used to determine the nature and extent of contamination 
and to prepare a risk assessment. 
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4.3.3.8 Summary of Additional Data Collection 

The proposed field activities and sampling are summarized in Table 
4-l. For Sites '1, 2, and 3, a total of 78 soil gas locations will 
be evaluated with the collection of 156 soil gas samples; 29 
temporary monitoring well points will be installed and 29 temporary 
monitoring well groundwater samples collected; 29 soil borings 
installed and an estimated 44 subsurface soil samples collected; 29 
surface soil samples collected; 17 (19) monitoring wells installed 
and 24 groundwater samples collected; 2 surface water samples 
collected; 6 sediment samples collected; and 1 waste sample 
collected. Each of these samples will be analyzed. The soil-gas 
will be analyzed in the field using a GC; the temporary monitoring 
well groundwater samples will be analyzed at a local laboratory 
using a GC: and the balance of the samples will be analyzed at a 
fixed-base laboratory using CLP protocol. 

4.3.4 Demobilization/Residue Management 

At the completion of the field activities, the area will be 
returned to current conditions. All contaminated field-generated 
expendables will be disposed of by incineration off site. There 
will be an estimated six drums of contaminated expendable materials 
generated. The only residues which will remain on site are the soil 
cuttings from the.soil borings and monitoring wells. The eventual 
fate of these materials will be determined based on the results of 
chemical analysis from each location. These materials will be 
stored on site, in drums or with plastic placed above and below the 
material. Groundwater, drilling fluids, and decontamination water 
generated can be disposed of at one of two industrial waste 
treatment plants located at the Bethpage Plant. These materials 
will be transported to the treatment plants in bulk. 

4.3.5 Analytical Subcontract 

The analytical testing will be conducted at a Navy-approved 
laboratory under a competitive bidding process in accordance with 
the FAR. DQO Level D quality control and CLP methods and protocol 
will be used. 

4.3.6 Analytical Testing 

The proposed analytical schedule is provided in Table 4-2. 

4.3.7 Survey 

The location of each soil boring and the location and elevation of 
each, monitoring well will be established through the use of-* a 
licensed survey. 
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4.4 Task 4 - Site Investiuation Analysis 

Four subtasks are considered under the Site Investigation task, 
namely, Analysis and Summary of the Site Investigation, Nature and 
Extent of Contamination, Data Storage, and the Baseline Risk 
Assessment. A discussion of these tasks is presented below. 

4.4.1 Analysis and Summary of Site Investigation 

The objective of this investigation is to ensure that the 
information collected is sufficient in quality and quantity to 
support a risk assessment and Feasibility Study. 
this study will be presented in the RI Report. 

The findings of 

4.4.2 Nature and Extent of Contamination 

Under 'this subtask, the .analytical data collected will be 
summarized and quantified. The results will be presented in 
sumhary tables and graphically in a figure for each site. Specific 
items to be addressed include the chemicals present, chemical 
concentrations and quantities, and total volume of each 
contaminated media. The nature and extent of contamination results. 
will be presented in the RI Report. The other items discussed 
under the Standard IR Scope of Work will be discussed in the RI 
Report under the Contaminant Fate and Transport Section and the 
Risk Assessment Section. 

4.4.3 Data Storage 

The analytical 
compatible, 

data will submitted to the Navy on an IBM- 
microcomputer diskette (5 l/4") after data validation 

in either an ASCII or other Navy-approved, similar spreadsheet 
format. 

4.4.4 Basolino Risk Assessment 

A Risk Assessment of the chemical data will be prepared in 
accordance with the EPA Guidance for Conducting. Remedial 
Investigation and Feasibility Studies. This risk assessment will 
contain the following elements. 

l Contaminant Identification 
l Exposure Assessment 
l Toxicity Assessment 
l Risk Assessment 

4.5 Task 5 - Laboratorv and Beach-Scale Studies 

Laboratory and bench-Scale Treatability Studies are not currently 
planned. 
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4.6 Task 6 - R8DOrtS 

The reports under this task consist of the monthly reports and the 
RI Report. These reports are discussed below. 1 
4.6.1 Monthly Reports :,* 

site-specific monthly reports will be prepared.. I 

4.6.2 Rough Draft RI Report 

A rough draft RI Report will be prepared for review by the Navy. 
A potential format for the RI Report is as follows. 

l Introduction 
l Study Area Investigation 

I 

l General Characteristics of the Site 
l Nature and Extent of Contamination I 
l .Contaminant Fate and Transport 
l Baseline Public Health Risk Assessment 
l .Summary and Conclusions I 

4.6.3 Draft RI Report 

The Navy's comments on the rough draft RI Report will be 1 
incorporated, and the revised report will be submitted as the Draft 
RI Report. 

4.6.4 Draft Final RI Report 

Comments from other government agencies, such as the Environmental 
Protection Agency and the State of Ne< York, will'be addressed and 
submitted as the draft final Report. 

4.6.5 Presentation at Bethpago 

The findings of the RI will be presented to the Navy at the 
Bethpage Plant. 

4.6.6 Final RI Report 

A final RI Report will be prepared which incorporates the Navy's I 
comments on the draft final Report. 

4.7 Task 7 - Communitv Relations SUDDOrt I 

This task is divided into the preparation and implementation of the 
Community Relations Plan and public meetings. I 
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4.7.1 community Relations Plan 

A formal Community Relations Plan will be prepared, implemented, 
revised as necessary, and assessed. In the preparation of this 
plan, it is anticipated that there will be limited, onsite 
discussion and community interviews and that an analysis of the 
community attitudes is reasonably well established from prior 
public meetings. 

4.7.2 Public Meetings 

Up to six public meetings will be conducted, several of which may 
include activity and state briefings. 
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Table 4-l 
Sample Collection Summary1 

Rnthnsrra NaT.t V*t-t 

Soil Bbrin 

Groundwater 

Sediment 

l- Number of samples is exclusive of QA/QC requirements. .* 
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Parameter 

Table 4-2 
Analytical Testing Summary' 

Bethpage, New York 

Volatile Org 

l- Number of samples is exclusive of QA/QC requirements. 
TPM - GW: Temporary Monitoring Well - Groundwater Samples 
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5.0 PROJECT MANAGEMENT APPROACH 

5.1 Ora8niration and ADDrOaCh 

The Program Manager and Deputy Program Manager for HALLIBURTON NUS 
are Mr. Arthur K. Bomberger, P.E., and Mr. John J. Trepanowski, 
P.E., respectively. Mr. David D. Brayack, P.E., will serve as the 
Project Manager (PM). The PM has primary responsibility for 
implementing and executing the RI. The Field Operations Leader 
(FOI,) and RI Leader will be Mr. Kevin Kilmartin. The PM will be 
assisted by various health and safety, risk assessment, and other 
technical staff. 

5.2 Proioct Schedul$ 

The project schedule is presented in Table 5-l. This schedule 
consists of deliverable dates defined by the CT0 (indicated by a *) 

and tentative dates for critical-path items such as field and 
analytical activities. A double Ir**IV indicates that the proposed 
deliverable date differs from that presented in the CTO. 
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Table 5-l 
Project Schedule 

Notice to Proceed - Plans os/24/91 

Project Work Plan 06/14/91 * 

RI Work Plan - Roush Draft 07/01/91 * 

QA Project Plan 07/03/91 

Data Management Plan I 07/03/91 

Health and Safety Plan I 07/08/91 

RI Work Plan - Draft 07/22/91 
I 

RI Work Plan - Final I 08/23j91 ** 

Fie.ld Wdrk (7 weeks) 08/19/91-09/27/91 

Analytical Testing 08/27/91-10/25/91 

Data Storage - Unvalidated I 11/01/91 ** 

Community Relations Plan,- Draft 11/x/91 * 

RI Report - Rough Draft 11/22/91 ** 

Data Storage - Validated I 12/02/91 ** 

RI Report - Draft . 12/15/91 * - 

Community Relations Plan -.Final 

RI Report - Draft Final 

Minutes of Presentation 

12/15/91 * 

01/15/92.*. 

02jo5/92 * 
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I A.3 

/ A.4 

/ 

A.5 

Appendix A. 

Portions of the Grumman Work Pian-('G&M, 1990) 

Table 1 - Wells within a three-Mile Radius of 
Grumman Aerospace Corporation, Bethpage, 
New York 

Table 2 - Volatile Organic Compounds Detected 
in Wells. Within a Three-Mile Radius of the 
Grumman Aerospace Corporation, Bethpage, 

. New York . _ 

Table 3 - Production Well Water-Quality Data, 
_ Grumman Aerospace corporation, Bethpage, 

New York 

FigUr8 5 - waste Table Elevation on June 2, 
1988 in the Vicinity of the Grumman A8rospac8 
Corporation, Bethpage, New York 

Figure 7 - Proposed Soil-Gas Survey and 
Recharge Basin Sampling Location8, Grumman 
A8rOSpaC8 Corporation, Bethpage, N8W York; and, 
Figure8 - Proposed Soil Boring and Monitoring! 
Well Locations, Grumman Aerospace Corporation, 
Bethpage, N8W York 
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stl~200 

S/6250 

SW/ 9200 

UUlbOSO 

SlbtSO 

SXl8.900 

St18000 

IYI 3898 

NI LOO0 

EUI bOO0 
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!iYS 

U*Al 
:D # 

oururl 
ilaar 

rorrl C-a 
oapth Ohmtar Scrod OLroecrabsl 

of UOAL of UaLl Intoml UJO Uao Aqulfor 01lfuie.(1) ?.qJ 
(f.*cl (lncha~) (fame) of u.11 of Uacor Serwmb (fne) Rq4at21 Per:. 

c-2 a00kcrIRuco 12b 2 lib-12b Obrmmrla -- -- M113300 me _- 

D-l EookarlRueo 65 2 b5-43 ObromtLm -- w- .w/ 3100 -a -- 

o-2 Eook~r/Rueo 91 2 8b-91 Obremtim ws es Nul3100 -- __ 

E-l Eoolurlho 66 2 rb-9b ObromtLr -- -- ml3000 -- __ 

E-2 Eoohrlbroo 90 2 75-M Obaomtlm -s -- !ru13000 -- -_ 

t-1 Eoolurlbuo ba 2 b7.S47.3 Obaomrlr -- -- nul28sO -- _- 

I-2 Eookarlkroo 110 2 90-110 Obaamtlr s- -w WI28SO -- _- 

USGS (1992. 1917. 1988) 
N’YSDtC (19U, 1987, 1988) 
LBC (198b) 
Kllbum (1982) 
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I .. 

-- 

A.2 Table 2 - Volatile Organic Compound8 Detected 
in Wells Within a Three-Mile Radiuu of the 
Grumman Aerospace Corporation, Bethpagr 

New York 



T4blm 2. VohCLh Or84nlo C0~amd8 00t0ocd l8 UdlI Ulchh l c&m.-Ml10 nadiur 0: Ch 

Cm hrorp40 Ce+r4loa. krhp40, Iou York. 

Uall lukr: 1232 1937 1937 2210 2S80 2380 
S-10 Dam: 9182 718b 8I8b 10182 blab 12187 

Uoll Dapth (ft): 57 151. 131 89 357 357 

Volatllo Organic Cm 

(coacuarr~rtona La *IL) 

TrlcUoroeChtl~ 
T~rruhloroarhtl~ 
~,l,2-Trinhlorocrtflwro0~ 
1, 1, l-trichlom~ 

1 , 1, I-trlchlomahau 

chlorofqm 
Btorfoa 
V&y1 dorida 

Carbon r*taaklorida 

Mochylanm cklortdm 

OLb-o- 

Bromdlehloracbaa 

l.l-Dlahloroa~ 

1.2~DLahl0raacbaM 

1.1~DLeuoromtwlw 
haI 
chloro- 
Dlohloro- 
t-1- 
Tel- 
XylWU 
Trichloroflwm~ 
l.2-Dlahloroo~lrr 

1,3-D1ahl0tqnpaa 
1, i-D&b-U 

Cl 

<: 

Cl 

<l 
<4 
<b 

<l 
CL 
Sb 

(10 

Cl 

Cl 

Sb 
wm 

-- 

0 

Cl 
Cl 

Cl 
<b 

Cl 

Cl 
Cl 

Cl 

<l 
t1 
Cl 
<t 

b 

Cl 
Cl 
Cl 
Cl 
w- 

Cl 
Cl 
sm 

Cl 

Cl 
we 

3 

Cl 

Cl 
(2 
-w 

Cl 
wm 

(1 
(1 
t9 
ss 

ss 

<J 

s9 

(20 

<b 

<7 

SP 
m- 

SW 

Me' 

-a 

3 

140 

22 

Cl 

1 

Cl 

1 
Cl 
-a 

Cl 
0 

<l 
Cl 
<b 
<b 
(1 
Sb 
ss 

(10 
0 
<b 
Sb 
w- 
-- 
w- 
-- 

164 

Cl 

Cl 
<9 

Cl 

<l 
Cl 
<2 
-w 

Cl 
<9 

Cl 
Cl 

(11 
-- 

t9 

<4 

<7 

<lb 
ss 
0 
<9 
-- 

Cl 

Cl 

Cl 

Cl 
-- 

Cl 

Cl 
-- 

Cl 
a- 

<l 
<l 
-s 

Cl 
-- 

Cl 
-- 
-- 

Cl 

Cl 
-- 
-- 

-- _ 
-- 
-- 

0 

GERAGHTYH MILLER. INC. 



Uoll Ihrkr: 
- 

2580 2580 2380 2380 1618 3618 
S-1. Dam: 3188 6ib8 9188 12188 11/88 3188 

w.11 Depth (fr): 357 357 357 357 420 r20 

Ttlchloroehylano 

TOCrWhAOrWCh~hM 

1.1.2-Trl~otetrifl~r~~ 

1.l,l-rrLchlorwc&M 

1,1,2-rrhhlorwt 

chAorofoa 

Braform 
Vlall chAorlda 

Carboa cocr8cUori& 

l4ochpLo~ chlorida 

DLbrllu*lor-thrv 

IrdlahAormzham 

1.1~Dlchloroabaom 

1.2~01ChL0roo~ 
1.1~Dlchlocoe+hllaom 

8aPIQY 

ChAorobw8am 

Dlchloro- 

LchplboMoM 

TOlMlU 

XIhM 

TrlchlorofIuor~thv 

1,2-Olchlor#*l~ 

1.3~Dlahloraprwpam 

1, t-Dibror#chmm 

CO.5 

co.5 

to.5 

to.5 

SO.5 

1 
CO.5 

eo.5 

CO.5 

to.5 

<0.5 

CO.5 

co.3 

CO.1 

<O.l 

CO.1 

co.5 
-- 

CO.1 

co.1 

-- 
-- 

1 

co.5 

<0.5 

CO.5 

to.5 

to.1 

to.5 

<0.5 

<0.5 

go.5 

CO.5 

<0.5 

CO.5 

to.5 

CO.5 

CO.1 

<0.5 

co.5 

s- 

go.1 

<0.5 

-- 

-a 

es 

-- 

-- 

0 

CO.5 

<o‘. 5 

go.5 

to.5 

CO.5 

CO.5 
to.5 

to.5 

to.5 

to.5 

eoll 
go.1 

to.1 

to.5 

<O.l 

<O.l 

co.1 
we 

<O.l 

CO.5 
-- 

SW 

w- 

SW 

-- 

0 

<0.3 

co.5 

to.5 

to.5 

CO.5 

1 

CO.5 

X0.5 

<0.5 

to.1 

co.5 

(0.1 

to.1 

CO.5 

to.1 

to.1 

CO.1 
mm 

CO.1 

to.1 
-- 

-- 

SW 

SW 

-a 

A 

(1 

<l 
<8 
Cl 

<2 
<l 

(2 
Cl 
Cl 
-w 

Cl 

<l 

c5 
-- 

-- 

0 

<l 

1 
<8 I 

(1 
(2 
(1 I 
(1 
-- 

Cl 

~8 1 

(1 
<l 

CJ 
1 

<8 
<3 
<3 

<30 
<b 

<3 

<8 

I 

I 

es 

-- 

-- I -- 
I 

1 

C;FRAGHTY M hdII.LER- INC 



?&la 2. 9olbrllr or*aau w Doowtod La UOLLS Ulthln A tbw-Mllo Wdlw of ch 

cnrrp hrorpW0 Co~rarim, Boc&4e, SW York. 

YOU 8mbor: 3871 387b CO43 &O&3 6013 bOb3 

S-La Daco: lll8b 3188 lI8b 2/8b S/87 12187 
Y.11 D*pcb (It): 385 383 37b 374 37) 37b 

VolaCllO OraWtC CaPpJUBdJ 

(concoarr~riorv la cylL1 

TrLchlorooc4lma 
T~crwhlorwrhtloma 

1,1,2-trlcUorucrlfluorwchns 

l,l.l-TrtchlorwChuu 

1,1,2-Trichlorwcluna 

Chloroform 

8r~foa 

Vtntl chlorldo 
Carbon cocrwhlorlb 

t4wh~lona chloride 

Dlbramahlor~Ebam 
Br&&LohLotorCbMa 

1.1~DLohlorwdam 

1.2~Dleu0wozhaM 

l.l-DlchLorumEh7Lam 

noosana 

Chlorobaumm 

DlChlOWbOM~ 

ICh~lbOMWU 

Toll 

XylUU 
Trichlorofluorrr~ 
l,2-Didlloruo*lmm 

1,3-Dichlorqrqu 

1.2~Dlbmdmm 

b 

Cl 
<8 

Cl 

<2 

Cl 
<2 

Cl 

Cl 
-s 

1 

Cl 

t5 
-a 

-s 

<1 

<a 

c2l 

c5 

Cl 

<b 

Cl 

t5 

em 

SW 

2 
Cl 

(8 

Cl 

ct 

Cl 
cl 
-- 

(1 
-- 

Cl 
Cl 
0 
-- 
em 

c3 
c3 

<SO 
tb 

C3 

4 
-a 

-- 

m- 

e- 

2 

<l 
Cl 
(8 

Cl 

Cl 

Cl 

(2 
-- 

Cl 

4 

Cl 
<I 

<lb 
-- 

C8 

Cl 
c3 

Cl 

tb 

<b 

<b 
-m 

Cl 
Cl 

<l 

<lo 

<l 

Cl 

Cl 

Cl 

Cl 

(2 

<l 
<l 
<l 

Cl 

(1 

Cl 

Cl 
-w 

Cl 

<l 
-- 

-s 

s- 

se 

s- 

0 

Cl 

<l 

Cl 

<l 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 
Cl 

Cl 

<1 

(1 

(1 

a 
-w 

Cl 

Cl 
es 

SW 

-- 

-- 

es 

0 

Cl 

Cl 
Cl0 

Cl 

Cl 

Cl 

(1 
me 

Cl 

Cl0 

<2 

Cl 

<I 
-- 

<lO 

<3 

<3 

<20 

c5 

c3 

<b 
-- 

-- 

-- 

-A 

0 

GERAGHTY 01 MILLER. INC. 



Tabl. 2. VOhCilr 0r8M10 Cm hC.ccd & tillI ukthi8 l rhm-l(l10 R&&w o: a I 
Cm kroapwo Corporwlm. Bochp40, Now York. 

I 
tie11 N-r: b013 rob3 (013 hOI 4043 bOb3 
s-10 Da.: 2/u blb8 7/u 10188 12/u 1189 

Wall Dopch (ft): 374 374 374 37b 37b 374 
I 

VOlaCtla 0?8UliC cm 

(coacontr8riona ln -U/L) 

I 

Trtchlorwrhtlom 
TotraahAorwChtlau 

1.1,2-TrLchlorotrLiluoroochma 

l.l.l-Trlc~orwCbna 

1.1.2-Trichlorwsbna 

ch.lorotom 

Brorfoa 

Vlntl chloridm 

Carbon rorroaUorlb 

fdo*lau chlorlda 

DlbrWo-W 

BrtihhiororU 

', l,l-Dkhlorw~ 

1.2~DlehlOrwchM 
l,l-Dlahlorw~4low 
B@88W 

Chlorobmsam 

Dkhloro- 
rch~lbau8M 
Tolm 
XIhU 
TrlcUorofluorPr+hrr 
1,2-0Lehl0mo%41~ 
1.3-01cu0rupropam 
1.2~Dlbtorw%bam 

CO.5 

co.5 

w- 

co.5 

<0.5 

to.5 

to.5 

co.5 

<0.5 

co.5 

<0.5 

co.5 

co.1 

co.1 

co.5 

co.5 

co.5 

em 

co.5 

to.1 

-- 

-- 

-- 

-- 

s- 

0 

co.5 

co.5 

e- 

co.5 

co.5 

co.5 

Cd.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

to.1 

co.5 

co.1 

co.5 

-- 

to.1 

co.1 

-- 

-s 

mm 

,‘i 

SW 

0 

co.5 

co.5 

s- 

co.1 

co.5 

co.5 

co.5 

co.5 

co.5 

co.1 

<O.l 

co.5 

co.1 

CO.5 

to.1 

co.1 

to.1 

-- 

co.5 

CO.5 

em 

e- 

-- 

s- 

s- 

0 

co.5 

co.5 

-- 

co.5 

co.5 

co.5 

co.5 

<0.5 

co.5 

co.1 

<O.J 

co.5 

to.1 

CO.1 

co.5 

co.1 

co.1 
w- 

co.5 

co.5 

s- 

-- 

-- 

w- 

e- 

0 

Cl 
Cl 
-- 

Cl 
e- 

Cl 
Cl 
-- 

Cl 
-w 

Cl 
Cl 
Cl 
as 

Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
-- 
-- 
-e 
-- 

0 

co.5 

C0.S 
-- I 

c0.s 

to.5 
<o.s 

I 
to.5 
(0.5 
<0.5 
co.5 I 
co.5 

co.5 
co.5 1 <0.5 
CO.5 

<0.5 

<0.5 I 
-- 

<0.5 

co.5 

es 

1 
0 

sbro.8 

BCDI (1908. lWI1 

GERAGHTY &? MILLER. INC. 



Tablo 2. Vola~llo m&o v DOtWWd h MkllJ u&kk l th?W-tf&h &dhJ Oi ti 

Cm &rorpaco Corpowclm, Bochp40, NW York. 

Uoll Ww: 4043 4451 b&S1 3302 5302 3302 

s-1. oat.: bl89 1118b 2188 lI8b l/87 12187 

Udl oapch (&I: 37b bO8 bO8 b87 b87 b&7 

Volacilo OraanLc Cm 

(concontractoar LCI u8lL) 

Tr~chlorwchtlam co.5 

Tocrwhlorwrbjlmm co.5 

1,1,2-TrLchloroctifluorwthm SW 

l,l.l-Trlchlorwsbam co.5 

i 1 2-Trlehlorwcbmm . , co.5 

Chlorofos <0.3 

Biaofom co.5 

Vhyl ohlort4a co.5 

Cbrboa cwrwklort& co.5 

Uoch7low ahlorida co.5 

Dlbrorrhlo-W co.5 

BrdlchlotartLna co.5 

1, l-Dlablom~ co.5 

1.2~DLchlOrwrhu co.5 

l,l-olcuorom*lam CO.5 

BOUSW co.5 

chloro- to.1 

Dkhloro- SW 

tthy1- co.5 

Tol- co.5 

XyloM -a 

TriahloroflwmJu -e 

1,2-olchlora*A~ -a 

l,3-DLchlorap~ e- 

1.2~DLbtorcW MW 

Cl Cl 
6 9 

C8 c9 

<l <l 
C1 Cl 
Cl Cl 
C2 C1 

Cl -s 

<l Cl 
-- s- 

Cl 4 

<l (2 

0 <b 

-s -s 

-- 

4 

-- 

C3 

Cl 

(20 

(7 

<b 

~8. 
we 

ma 

SW 

SW 

9 

Cl Cl 

Cl Cl 

c8 t9 

Cl c2 

Cl <4 

Cl Cl 
a CJ 

-- -s 

Cl Cl 
cl 0 

<l C3 

t1 c2 

Cl4 tb 

sm -- 

~8 c9 

0 c3 

0 <b 

t9 <J2 

~8 Cl 

<b c3 

tb Cl 

MM -s 

-w 

SW 

-- 

0 

-- 

-- 

es 

0 

Cl 
<1 

Cl 

Cl 
-- 

Cl 
Cl 
-- 

Cl 
-w 

Cl 

Cl 
-- 

Cl 

-- 

<l 
me 

-- 

Cl 

Cl 
-- 

-- 

es 

-- 

-- 

0 
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Tabla 2. Volbtlh 0r8MiO M Docwcod in Udlr uicua a rb+w-ml10 UluJ of eh 

c;rrru krorpwa Corpor8clon. Bochpyo, NW York. 

Uoll Nwbw: 

5-h Dare: 
Uoll oapch (it): 

VOlatLlO Or~MiC CoqauadJ 

(concoarr8rlona in y/L) 

5302 5302 5302 S302 5302 5302 
3188 b/U b/U 9188 12/88 3189 
-487 4 b.7 487 487 bb7 r87 

Trichlorwthlle 

TotrwUorwch7hM 

1,1.2-Trichlorotrifhorwchaa 
l.l,1-Trlct4Loroa~ 

1 ,‘l , I-Trichlorwcbana 

Chlorofoa 

Brarfom 

VLnyl clrlorida 
Carbon cocr8oUorlda 

M~chylau chior~ 

DlbrawUora8tlaam 

BrdioUoWCbW 

l.l-oichlor#rhu 

1.2-0Lohlmoocbau 
1.1-01cu0mc41am 
Bonsw 
chloro- 
Dichloro- 
E*lbOMW 

Tolumm 

XIloaa 

TrichlorofluoM~ 

l,2-Dkhlom~i~ 

1.P01chi0rop~ 

1. I-DlbmW 

<0.5 

co.5 

co.5 

co.5 

co.5 

co.5 
co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co, 5 

co.5 

co.5 

co.1 
-- 

co.5 

co.5 
-- 

-s 

-- 

-- 

-- 

0 

-- 

-- 

es 

-s 

SW 

-- 

-- 

-s 

-w 

es 

em 

ss 

-- 

se 

-- 

co.5 

co.5 

-- 

co.5 

co.3 
-- 

se 

-- 

sm 

-- 

0 

Cl 
Cl 

Cl0 

Cl 

Cl 

2 

ct 
-- 

Cl 

Cl0 

<a 

<t 

(2 
-- 

Cl0 

c3 
Cl 

Cl2 
<b 

Cl 

c3 
se 

-- 

-- 

-s 

a, 

co.5 

co.5 

to.5 

co.5 

co.1 

5 

to.5 

co.5 

co.5 

co.5 

co.1 

co.5 

co.1 

co.5 

co.1 

co.1 

co.1 

-a 

co.1 

co.5 

we 

s- 

-- 

we 

-- 

3 

co.5 

<0.5 

co.5 

<0.5 

co.5 

co.5 
co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

to.1 

co.5 

to.5 
-- 

co.1 

co.1 
-- 

es 

-- 

-- 

-- 

0 

to.5 
to.5 

to.5 

<0.5 

<0.5 

co.5 

co.5 

<o-.5 

<0.5 

co.5 

co.5 
<Q.5 

to.5 

to.5 

<0.5 

co.5 

to.5 
-- 

co.5 

<O.J 
-- 

-- 

-- 

me 

-- 

0 

1 
I 
I 
4 
1 
I 

r,FRbC;Wl=Y &? MILLER- INC. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tabla 2. Volrclh OrBmU v 0otwc8d Ln Uollr UlchIa a uo-Wllm RAdlur of cha 

I;nulr bWJpW* cO~WtlO% Bochg40, IhU YOSk. 

Uoll lhmbor: 

S-1. Daco: 
WA1 Doprh (fc): 

V01~t1~. OraMlC cO4OWdJ 

(coacwscr~rlona La u/L) 

6150 6150 
lI8b 218b 

612 612 

6150 6150 6130 6150 
b/87 12/87 3188 4188 

612 612 612 612 

TrichlorwWloma 
T~crwhlorwc&lom 
1,1,2-Trichlorotriflwrwthru 
l.l.l-TrichlorwClwm 
1.1,2-Trlchlorw~ 
Cialorofom 
Bc-fom 

cibyl chlorldo 

CarboD cotraeUorida 
fbch~loaa Cblorida 
Dib-ormchMm 
Br~lahlor~~ 

l.l-DiclrLorwsbam 
1.2~DicuorwRham 
l,1-Di&lorw~lru 
B- 

ChlOK0-W 

DichLow- 
z*1bsMaa 
Tolm 

W- 
Triahlorof luororti 
l,t-Diahlomch7lmo 

l.3-Dlcuorop~ 
1.2~Dlbrumochm 

Cl 
Cl 

c8 

Cl 
Cl 
Cl 

<2 
es 

Cl 
cl 

Cl 
Cl 

<lb 
e- 

c8 

c3 

0 

<9 

Cb 

<b 

cb 

0 

Cl 
Cl 
Cl 

<lo 
<l 
Cl 
Cl 
Cl 
Cl 
4 
Cl 
Cl 
Cl 
Cl 
Cl 
<l 
Cl 
wm 

Cl 
Cl 
-- 
em 
e- 
-s 
mm 

0 

Cl 
Cl 
Cl 
Cl 
<l 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
e- 

Cl 
Cl 
s- 
-- 
-s 
*a 
SW 

0 

Cl 
Cl 

Cl0 

Cl 
t1 
Cl 
Cl 
es 

Cl 

Cl0 
Ci 
Cl 
Cl 
-- 

Cl0 
Cl 

c3 

(10 

Cl 

c3 

Cb 
me 

s- 

w- 

-- 

0 

co.5 

<0.5 
wm 

co.5 

CO.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 
co.5 

co.5 

co.5 

co.5 

co.1 

co.5 
w- 

co.5 

co.5 
-a 

es 

-- 

-- 

mm 

0 

to.5 
<0.5 

-- 

co.5 

co.5 

co.5 
<0.5 

to.5 

co.5 
<0.5 

CO.5 

co.5 

co.5 

co.5 

co.5 

<O.J 

co.5 
a- 

<0.5 

CO.5 
me 
-- 

-- 

-- 

es 

0 

GERAGHTY B MILLER. INC. 



TabLo 2. Voiatlh Or8utle cm DotaCtrd la UollS uithi8 8 -O-llh R&&w of tha 
Ce &rorpwo Corporation. Boch~ryo, NW York. 

Uoll Nwbor: 6150 6150 6150 6150 6192 6193 
S-la Data: 7188 10188 l/89 r/b9 bl8b 3/8b 

Uoll Depth (ft): 612 612 612 612 632 472 

TrlcUorooWlo& 
Tetraahloroo~lmm 
1.1.2-Trlchiorocriflwrwchaaa 

l,l.l-Trlchlorwtham 

l,l,2-rrichlorwcku 

Chlorofom 
Itowfom 

V&l chloride 
Carbon cocrwhlorLb 

Hozhyloam chlorlda 
Dibraw&lor~U 

IrIlriahlorortbam 
1.1~018hLoroa~ 
1.2~Dicuorwchm 
l,l-Dlchlomthtlaw 
BOU8W 

CZIAOW~~ 

olcuoro- 
EChvlW 
Toluanm 
X~loM 
Trichloroflwtolchm 
1,2-Dl&lomac4laa 

1.3-Dicuorq~ 
1,2-Dlbmrhu 

to.5 

CO.5 
-s 

co.5 

CO.5 

<0.5 

<0.5 

co.5 

to.5 

co.5 

to.5 

co.5 

co.5 

<0.5 

co.5 

<o.s 

co.5 
-- 

to.5 

c0.s 
-- 

-- 

-- 

-- 

-- 

0 

CO.5 
co.5 

-s 

co.5 

co.5 

co.5 
co.5 

co.5 
co.5 

co.1 

co.5 

<0.5 

co.5 

co.5 

c0.s 

<o.s 

c0.s 
w- 

to.5 

co.1 
SW 

se 

e- 

w- 

-- 

0 

c0.s 

c0.s 
-w 

t0.s 

t0.s 

co.5 
co.5 

<0.5 

co.5 

co.5 

c0.s 

c0.s 

to.1 

co.1 

c0.s 

t0.s 

c0.s 
-- 

<O.l 

c0.s 
-- 

-- 

-- 

se 

s- 

0 

co.5 
co.5 

-- 

co.5 

co.5 

c0.s 
co.5 

c0.s 

co.5 

<0.5 

to.1 
to.1 

t0.s 

C0.S 

t0.s 

t0.s 

c0.s 
-- 

c0.s 

co.1 
SW 

-- 

-- 

-- 

-* 

0 

Cl 

Cl 
Cl 

Cl0 

Cl 
es 

Cl 
Cl 
Cl 
-w 

Cl 
Cl 
Cl 
Cl 
-- 
-- 

Cl 
-- 
-w 
-- 
-- 
-- 
-s 
-- 
es 

0 

Cl 
Cl 

Cl 

<lo 

Cl 

<l 
<l 

Cl 

(1 
Cl 
(1 
Cl 
Cl 
Cl 
Cl 
(1 

Cl 
se 

(1 
Cl 
-- 
-- 
se 
-- 
es 

0 

m (19U. 1-93 
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Tablo 2. ~ohtlh 0T8M10 cm Dacrccod la tilla UlchLn a arw-lul. Wlur of cha 

Cm hrorpum Co~racioa, Both9a80. Rou York. 

Uall Nwbor: 

S-lo Dar*: 
U.11 oopch (it): 

6417 b&17 6580 6b44 66&b 6644 
b/b2 718b 11/8b 718b blbb lOib7 

60 60 601 227 227 227 

VOlatll~ 0r8MiC c-8 

(conconcrCrlma La w/L) 

Trichlorwth~l~ 

Trcrwhlorwrhjlm 

1.1.2-Trl&lorucriflwrwchar+C 

l.l,l-trichlorwrhru 

1,1.2-Trichloroo+ 

Norofom 

Bimfom 

Vinyl chloride 
Carboa tocruUorida 
Hochtlw chAorldo 
DlbrdorwW 

Bromdichloror~ 

l.l-Okhlorwthmu 
1,2-DlahlOrwthmm 
1 .l-Dlchlorw*lam 
BO&m 

Chlorobonwam 

Diehloro- 
c*1bal8au 
ToAn 
XtlOM 
Trlchloroflwm~ 
1.2~Dlchlorw~l~ 
1.3~01chl0roprqw 
1.2~Dib-rhru 

1 
2 

-- 

28 
Cl 
Cl 
Cl 
-- 

Cl 
14. 
Cl 
Cl 
23 
c5 
2 

<* 
cs 

Cl0 
c3 
<b 
<b 
-- 
es 
em 

70. 

Cl Cl 
1 Cl 

Cl cl 
7 Cl 

Cl Cl 
Cl Cl 
Ci 4 
es Cl 
Cl Cl 
Cl cl 
Cl Cl 
Cl Cl 

Cl1 0 
SW -- 

c9 c8 
<b c3 
<7 CJ 

<lb t2l 
ts Cl 
Cl 0 

0 tb 

-- -- 

-- 
VW 
we 

8 

.-. 

Cl 
Cl 
Cl 
<I 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
-- 

Cl 
Cl 
-e 
-w 
-- 
-- 
s- 

0 

Cl 
Cl 
es 

<l 
Cl 
Cl 
c2 
es 

Cl 
-- 

Cl 
Cl 
c9 
-e 
-- 

C3 
Cl 

(20 
<b 

<7 
<9 
es 
-w 
-s 
SW 

0 

Cl 

Xl 
-- 

<l 

Cl 

<l 
Cl 

Cl 

Cl 
<l 

Cl 

Cl 
Cl 

Cl 
<l 

<2 
<l 
-- 

(2 

(2 

-- 

-- 

-- 

-- 

-- 

0 

u8lL ma-1 )a 1itu. 
l - -8la~pwt.d. 

--- no0 _. 

WI (1980. 1WW 

GERAGHTYd?MILLER.INC. 



Tablo 2. VOhClh w&o Cm Dotacted la UOllJ UlChl8 l C&m-t’tllo ldlw of ti 

C- A~OJPWO Corporacloa. 3ochpyo. NW Wrk. 

Udl Nubor: bb&& bbb4 bbU bb&b 6644 66&b 

S410 Oar.: 12187 3188 b/U 9188 1llU 12188 

u.11 Dopch (fc): 227 227 227 227 227 227 

VOLAti~C Ot8MiC C-J 

(concontratloPr in ry/L) 

TrichlorwrhlL~ 

TocrwhlorwChvlow 

l,l,t-TricUorocriffwrwclwM 
l,l.l-TrichlorwchaM 
1.1.2-Trlahlorw~ 
CUorofom 

I+-fom 

Vinyl chlorida 
Cuba eotrwUorida 

faeh~lum chlorib 

Oibro#hlorW%hmm 

Brdtahiom~ 

1, l-Dicblorwchan 
1.2~01abi0roosbmm 
1,1-01au0roo*1am 
Bea 

Chl0rO~m 

Dlchloro- 
Cch~lboMmm 
Tolwm 
XIlaM 
Trlchloroflwtor+' 
l.2-Dlchloroo*l~ 
1.3~DlchlO4~ 
1, I-Oibtrwrbu 

1 

Cl 
cl 

1 
Cl 
Cl 
c2 
-- 

Cl 
c8 
Cl 
Cl 
cb 
-- 
c8 
c3 
c3 

<JO 
0 
c3 
c8 
me 

2 

0.7 
<o-.5 

s- 

co.5 
to.5 
0.8 

co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
0.) 

co.5 
co.1 
co.1 
co.1 

-s 

to.1 
to.1 

-- 
-- 
-- 
-s 
-- 

a 

co.5 
co..5 

-- 

c0.s 
co.5 
co*5 
c0.s 
t0.s 
co.5 
co.5 
t0.s 
to;3 
co.1 
t0.s 
co.5 
t0.s 
to.1 

e- 

t0.s 
t0.s 

-- 
ww 
w- 
em 
mm 

0 

1.4 
co.5 

w- 

1.9 
co.5 
c0.s 
co.5 
co.5 
co.5 

c5 
t0.s 
co.3 
0.9 

c0.s 
co.5 
t0.s 
co.1 

m- 

to.1 
co.5 

em 
-s 
s- 
-- 
e- 

r.a 

1 
co.5 

-- 

co.5 
co.5 
to.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 

-- 

co.5 
co.5 

-s 
am 
-e 
-e 
-w 

1 

0.6 

CO.5 
-- 

0.6 

to.5 

to.5 
co.5 
co.5 
co.5 
co.5 
<0.5 
<0.5 
<0.5 
co.5 
CO.5 
CO.5 
<O.J 

-- 

co.5 
co.5 

Naa (19U, rnn 

GE&ACHTY B MILLER. INC. 



Tablo 2. 9OhC110 Or8MiO cm ~OtOOtOd b “OllJ ULrhh J th..+‘ifO bdi”J Of tk,. 

Gnrrvr Aororpwo Corpor8rion, Bothp40. Nou York. 

UOll Nwbor: 

Saqlo Daco: 

‘dell Dopch (fc): 

VOlCtilO 0rlCZXiC c4OUdJ 

(concmcracLopl in u8lL) 

bb44 

3/89 
227 

bb44 6915 691) b9tb 7OOb 
b/b9 11186 1118b 3188 LO18b 
227 51b 613 613 lS0 

I 

Trichlorooth~l~ 
TocrmhloroochvloM 
1.1.2-Tr10hL0r0trif lwr00cham 
l,l.l-Iriehlorw~ 

1,1,2-Trlahlorwc~ 
Chlorofom 

Brmfom 
Vlavl chlorida 

Carko cocaehlorido 

M0~10au ohlorlda 

Oib-oror- 

BwmdlchloN~ 

1.1~Dicuoroochm 
1,2-01au0coochw \ 

l,l-Dl8hlomchvlam 
BoMm 
ChlOWtiW 

DlOblOro~ 
tchv1- 
Tolwrv 
xrrama 
Trichlorof lwmtbrr 
1, I-DLehLOrOotWl~ 
1,3-Dinhloropwpam 
i. 2-Dib-then 

Tocal VolaCllO w r 

CO.5 
co.5 

-s 

co.5 
co.5 
co.5 
co.5 
CO.5 
co.5 
co.5 
<0.5 
co.5 
co.5 
co.5 
co.5 
t0.s 
c0.s 

w- 

t0.s 
t0.s 

-- 
-- 
-- 
-- 
-- 

0 

co.5 
co.5 

-- 

c0.s 
co.5 
co.5 
t0.s 
co.5 
co.5 
co.5 
co.5 
c0.s 
t0.s 
t0.s 
c0.s 
to.1 
to.1 

ss 

to.1 
t0.s 

-s 
-- 
-s 
s- 
w- 

0 

Cl Cl 
il Cl 
~8 c8 
Cl Cl 
Cl C2 
-- 15 
3 3 

Cl Cl 
Cl Cl 
cl ~8 
w- -- 

1 1 
Cl c3 
-s -- 

<I ~8 
Cl c3 
Cl x3 

Cll Cll 
ts Cl 
t3 c3 
cb Cl 
Cl Cl 
Cl Cl 
2 2 

-- w- 

b 2l 

Cl 59 
Cl 5 
~8 <b 

Cl <l 

(2 <2 
Cl Cl 
Cl c2 
-- -- 

Cl Cl 
c8 ~8 
Cl Cl 
Cl Cl 

0 C5 

c8 CL 

<3 _ t3 
c3 <b 

c30 <20 
cb Cl0 
0 Cb 
Cl Cl0 
-s Cl 
-w 9 
-- Cl 

0 73 

r,FRAGH=f=Y &f MILLER. INC. 



.a. . . Yell -r: 7004 7076 7076 7977 7377 7377 

S-h Dbror 5167 11166 l/U 3166 S/66 7166 
uo11 Depth (ft): 150 67b b7b 794 798 736 

VolbCllO Or~Mla C-J 

(concoPcrbcloaJ Lo u6ylL) 
I.% 

trlchior#rh~loam 
TCt~bChlOCOOChtlOW 

1.1.2-?rlchlorocrFfluorooc~ 

l,l.l-Trkhloroocbmn 

1.1.2-rr1chl0roat 

chlorofoa 
BtWfOm 

VLayl chlor1do 

Cuba cotraohlorldr 

mcch~lmo chloti6o 

DLb+~oror~ 

IrdiOhLONthau 

l;l-DkblorwcbMm 

1.2~Dlchi0rwaaam 

1.1~01au0soo~lom 

B-w 
ChlOrObOMOOO 

0Lchl0robworu 

2Ch~lbWOOEO 

Tel- 
XyLCW 
trlehloroflwtor~ 

1.2-Dlahl0roms4lam 

1,3-01chl0ropropao 

1, t-Dlb-shm 

5b et 
b <l 

<7 48 

Cl Cl 

<2 <2 

<l Cl 
<2 <2 

Cl <l 
Cl Cl 
<7 CO 

<2 Cl 
Cl 41 

0 4s 
-- , SW 

<7 48 

0 es 
<b CS 

<to 42s 
Cb CL 
Cb es 

<6 <6 
e- Cl 

7 es 

<2 .-- 

6) 0 

Cl 
Cl 

411 
Cl 
es 
Cl 
Cl 
-- 

Cl 
<ll 
<l 
Cl 
t6 
es 

<ll 
es 
Cl 

(20 

es 

Cb 

t6 
-- 

Cl 
Cl 
<l 
<I 
Cl 
Cl 
41 
Cl 
(1 

(1 
.X1 
Cl 
Cl 
<I 
<l 
<l 
Cl 
-- 

Cl 
Cl 
-a 
-- 
-- 
-- 
-- 

0 

41 

Cl 

<l 

Cl 

Cl 

Cl 
Cl 

Cl 

<l 

Cl 

<l 

<l 

Cl 

Cl 

Cl 

Cl 

41. 
-- 

Cl 

Cl 
-s 
-s 

s- 

-s 

SW 

0 

Cl 
<l 

<9 

Cl 

Cl 

<1 
<2 
-- 

Cl 
<9 

Cl 
Cl 

<ll 
-- 

0 

44 
<7 

<lb 

<S 

43 

0 
_- 

-- 

-- 

-- 

0 

Mcw (19.8, 1966) 

GERAGHTY B MILLER. INC. 



TAblo 2. VOhttlO 0t6&0 ce 0ot.OtJd u *llJ WLthhlp J thJ--nil! bdlu 0: cho I 

.Gm hJOJpU0 CorPotACioW Bothgyo. Ncu York. 

I 
Yell N&r: 7377 7377 7377 7377 7377 7377 

S-10 oara: 3187 3/U S/68 7168 10168 12166 

U8LA Dopch (ft): 736 738 738 738 756 738 I 

‘fOhCll0 OtaWlC CwOWdJ 

(coacuIrr8tloaa Ir, u&L) 

I 

?CkhlOtW*lOCU 

TOt?8OhlOt#~lUlO 

l.l.2-?ricIaorotrlfluaroothaam 

l.l.l-?rlchloroaCbm 

l,f,2-?riOhLorwchom 

CUorofoa 

BrdlDfom 

VLnyL chloride 

CarbOa CocrOdlortd0 

ncchphlo ehlotido 

DLbrdonW 

BC~ikhLONthOM 

1.1~Dhhloroocbm 

1.2-01&l0rwc4Ma 

1.1-0i&l0rooc41am 

aoluoM 

clllorobalo~ 

Drchlor8- 

2ch~lboMoao 

TOAWW 

XyLCW 
Trtchlorof luamti 

1.241ehl0rooc41lr 

1.3-Dhhl0rq~ 

1.2~DLbm+hu 

Toed volatllo m Ir 

Cl 
Cl 

Cl 

Cl 

Cl 

Cl 
Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 
Cl 
Cl 

Cl 
Cl 
-- 

Cl 
Cl 
-- 
-- 
-- 
-- 
-- 

0 

CO.) 

<o.s 

-- 

CO.) 

CO.) 

CO.5 

CO.:, 

40,s 

CO.) 

CO.5 

CO.) 

CO.) 

4o.s 

c0.s 

CO.) 

t0.s 

CO.) 

we 

CO.3 

4o.s 

-- 

-- 

w- 

-- 

se 

0 

4O.J 

4o.s 
s- 

CO.) 

co.1 

4O.S 

CO.) 

CO.) 

co.3 

co.5 

CO.) 

4O.J 

CO.9 

CO.) 

CO.) 

co.3 

4o.s 

w- 

CO.) 

co.1 

-- 

-- 

-a 

w- 

w- 

0 

t0.s 

40.) 

es 

co.3 

4’0 . s 

CO.) 

4o.s 

CO.5 

co.3 

4o.s 

co.; 

CO.) 

CO.) 

CO.) 

4o.s 

CO.) 

to.3 

m- 

CO.) 

CO.) 

me 

s- 

-m 

-- 

wm 

0 

to.3 

CO.) 

em 

4o.s 

4o.s 

CO.) 

4o.s 

CO.) 

co.5 

to.5 

to.5 

co.3 

CO.) 

C0.J 

to.5 

co.3 

4O.S 

w- 

CO.) 

CO.5 

-- 

-w 

-- 

-- 

-- 

0 

Cl 

Cl 
-- a 

Cl 
-- 

<l 
I 

Cl 

Cl 

Cl 

Cl I 

-- -- I 
-- 

mm .I 

-- 

I 
0 

SBUCW: 

lcol (198% 1980, 

GERGKI’Y 01 MILLER. INC. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

?abLo 2. Vohtllo Or6sCUc Cm hcccrod La lhllJ uIrh& J rkW-Ml10 UdAuJ of ti 

Gnrvp h;0Jpu8 Corporatloa, Bathpyo. Wou York 

UolL N&or: 7377 7311 7315 7315 7515 7313 
S-h Dam: 3169 2166 11166 5167 12167 2188 

UcLl Dapch (ft): 758 332 352 352 332 352 

VOLJELLI OrJM%lC CocapOurdJ 

(conwarr8tiocu ln u6lL) 

Trichlorwth71~ 
Tecraoblorwthllanm 

1,l .I-?rUx.lorotrLflwrw~ 

l,l.l-TrkhLorwt 

1.1, t-Trichlorootham 

Chlorofom 
DfBfOC- 

VlnVl &loci& 

Carbon cotrwhlorido 

nwhylcno chLortd0 

DLbr.U*Loramt.bMa 

BrIlcteUororW 

1, L-DLohlorwchoM 

1.2~Dahlorwchmo 

l,l-oahlorw*lomm 

BOW- 

Chlorobeoom 

DLChlOtobru- 

Ithtlboawm 

?ol- 

X718W 
?rlch.lorofluorm+ 
1.2~Dlchlorwrhtl~ 

1.3~oicbiorqrspam 
1, I-D&bra- 

CO.) 

40.3 
-s 

t0.s 

CO.) 

2.60 
4o.s 

to.9 

CO.) 

40.5 

to.5 

0.5 

CO.9 

4O.S 

4O.S 

CO.) 

4o.s 
-- 

4o.s 

co.5 
es 

-- 
-- 
-- 

Tocal v010t110 W r 3.1 

Cl 
Cl 

Cl 

0 

Cl 

Cl 

Cl 
Cl 

Cl 
42 
Cl 

Cl 

Cl 

Cl 
Cl 
Cl 

Cl 
-- 

Cl 
(1 
es 
es 
-w 
-; 
-- 

0 

Cl 
Cl 

48 
4% 
42 
Cl 
42 
es 

Cl 
48 
Cl 
Cl 

48 
BS 

48 
41 
CS 

424 
48 
43 
46 
s- 

Cl 

Cl 
4% 
Cl 

Xl 
Cl 
Cl 

Cl 

Cl 

Cl 

Cl 
Cl 
Cl 
Cl 

Cl 

Cl 
Cl 
SW 

Cl 

Cl 
es 
es 
se 
em 
-- 

0 

Cl 
Cl 

Cl0 
Cl 

Cl 

Cl 

Cl 
es 

Cl 

410 

42 
Cl 
45 
-- 

410 
43 
43 

420 
0 
43 
46 
-v 
-s 
-- 
-- 

0 

to.5 
CO.5 

-- 

co.5 

co.3 

co.5 
co.5 

to.5 

<o.s 

co.5 

40.5 

CO.) 

to.5 

4o.s 

CO.) 

<0.5 

CO.5 
me 

co.5 

co.5 
-- 

-- 

-- 

-- 

me 

0 

acor (19U. lU9) 

GERAGHTY 6’ MILLER. INC. 



Uoll Nwbor: 

S-La obca: 

U*LA oapth (fc): 

volatll~ Oraaac cm 

(conc~otr~tiocu Ln y/L) 

7515 7511) 751s 751s 751s 7516 

blU 7168 10188 1189 4189 3166 
352 352 3s2 332 352 569 

?richloroo*l~ 
?otruhloroat&l~ 
1.1,2-Tri~o~rriflwrw~ 

l.l,l-?rt8hlom8bm0 
1.1, I-?rlchiorw~ 

Chlorotob 
lrhfoa 

Vla7L chloride 

Carbon totraahlorUa 

Flo*hlu ehlorLd0 
DlbrdotorU 

B~Lahlo-- 
1.1~DlahlOroo~ 
1.2~01au0racbu 

1,l-Dl&loruothfl- 
B- 
chloro- 
0khl0roLI.Y 
t*1baMmm 
Tel- 
X~loaa 
?richlorolluotrrrbrr 
l,2-DLchlomthllu 
1.3~DlOhlOrq~ 

1.2~DlbmW 

?orol v01ari1. o&b C 0 

40.1 

40.1 

-s 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.8 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

co.1 

w- 

40.1 

40.1 

-- 

40.1 
40.1 

-- 

40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
co.1 

se 

40.1 
40.1 

SW 
m- 
SW 
w- 
SW 

0 

40.1 

co.1 
se 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

40.1 

-- 

40.1 

40.1 

-- 

s- 

-m 

s- 

we 

0 

40.1 
40.1 

-w 

40.1 
40.1 
40.1 
40.1 
40.1 
to.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 
40.1 

-- 

40.1 
co.1 

es 
es 
s- 
es 
SW 

0 

Cl 
Cl 

Cl 

Cl 

Cl 

Cl 
Cl 

Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 

Cl 
-- 

Cl 

Cl 
-- 
-- 
w- 
-- 
-- 

0 



uo11 Ndar: 7Slb 7516 7519 7s19 7S16 7516 

S8@. oat.: 3188 5188 814 10188 12198 l/89 
Uoll Dapch (tc): 589 549 589 5a9 599 589 

~rrchloroae418na 

r0cr~~orooch~lau 

1 , 1,2-tri&lororriilwrwchaa 

l,l.l-TrichlotoeCbaaa 

1,:.2-Trfchloroochaa 

Chloroform 

&r-f om 

Vlayl chlorida 

Carbon torr.uhlorida 

noth~loM ouotida 

DlbrWoorolcham 

Br~teblororthM 

1.1~DtchLoroacbaao 

1.2-0lchl0roa9bano 

1.l-DLcuorooshyLaa 

Boaaau 
ChloroWru 

Dkhloro- 

Ich7lbaaaaM 

TOLWM 

X~LOJSO 
rrlahloroflwmt 

1,2-Dlahloraathplano 

1,3-Diahloropropmm 

1,2-Dlbrorcrbanq 

x0.5 

<0.5 

es 

co.5 

CO.5 

co.5 

to.5 

t0.s 

<o.s 

co.5 

so.5 

co.5 

CO.5 

<0.5 

<0.5 

<0.5 

co.5 

-- 

0 

co.5 

co.5 

ss 

wm 

<0.5 

em 

<0.5 

<0.5 

GO.5 

<0.5 

go.5 

<0.5 

to.5 

co.5 

<0.5 

(0.5 

SO.5 

ws 

(0.5 

to.5 

s- 

s- 

ss 

-s 

-- 

0 

co.5 

CO.5 
SW 

to.3 

co.5 

<0.5 

CO.5 

to.5 

(0.9 

x3.5 

to.5 

CO.5 

<0.5 

<0.5 

<0.5 

to.5 

X0.5 

SW 

to.5 

to.5 

-v 

e- 

-s 

-- 

-- 

0 

co.5 

CO.5 
w- 

<0.5 

<0.5 

<0.5 

CO.5 

co.5 

CO.5 

to.5 

co.5 

CO.5 

<0.3 

<0.5 

<0.5 

to.5 

(0.5 

-s 

co.5 

CO.5 

SW 

-- 

em 

SW 

em 

0 

<l 

Cl 
-s 

<I 
-- 

<l 

(1 
-- 

<l 
-- 

Cl 

(1 

<l 
-- 

<1 

(1 

x1 

Cl 

Cl 
<l 
(1 
-- 

-- 

-- 

-- 

0 

<O.J 

CO.5 
-- 

co.5 

<o.s 

<0.5 

co.5 

to.5 

(0.5 

co.5 

<o.s 

CO.5 

CO.5 

to.5 

to.3 

CO.5 

to.5 
-- 

(0.5 

<o.s 
-- 

-- 

-- 

me 

-- 

0 

NOWW: 

NQIl (19-e 19.9) 

GEIWGHTY & MILLER. INC. 



I ?ag* ;7 >f 59 

Uoll Nwbor: 

S-10 oato: 

Udl Dopch (ft): 

VolarLl~ Ortu%ic Cqoulld# 

(conconcracla & uglL) 

75lb 7518 7518 7534 7534 7539 
4189 9184 7188 10184 7/m 1014 

589 379 375 366 36b 357 

Trichloroachyl~ 

T~trachlorwrhtlmm 

1.1.2-rruhlontrttluorodmaa 

l.l,f-TrichAoroottmna 

1: 1,2-trichloroatbma 

Chlorofos 

k-form 

Vlayl chlorida 

Carbaa corr~whlorida 

lcoch~lau ohLO?ida 

Dlb-or-t&m 

lraodL84lomtbua 

1.1~01au0rootbm 

1.2~Dichloroasham 

l.l-Dlabloraatbl~ 

chloro- 
DkhlUO- 
LCh~l- 
TOlW 
XIlaw 
rrkhlord1vomrbv 
1,2-DLahlomt4low 

1.3~DlahlOrop~ 

1 ,2-Dlbrorwtbmm 

TOC8l volatllo w C 

<0.5 

<0.5 

-s 

<0.5 

to.5 

CO.5 

CO.5 

<0.5 

co.5 

<O.J 

co.5 

CO.5 

CO.5 

<0.5 

CO.5 

to.5 

co.5 
es 

to.5 

to.5 

-- 

-- 
-- 

0 

7 

Cl 

Cl0 

3 

*a 

Cl 
Cl 

Cl 

Cl 

Cl0 

Cl 

<l 
<9 
-- 

Cl0 

0 

C5 

(25 
Cl 

c5 

c* 

Cl 
Cl 
es 

-- 

12 

7 

Cl 

<9 

3 

<a 

Cl 
Ci 

<l 
<l 
-- 

a 
Cl 
c5 
mm 
-m 

Cl 
CL 

(17 
<b 
<b 
Cd 
Cl 
C8 
-- 
s- 

12 

62 

84 

21 

2b 

<a 

<l 
c1 

170 

<l 
-s 

Cl 
Cl 
cl 
-- 
-w 

0 
ct 

C25 
0 
0 

<20 

Cl 

18 
-- 

w- 

404 

130 

99 
es 

17 

(2 

Cl 
(2 
-- 

<l 
-- 

<2 
<l 

(5 
-s 

-- 

<5 
<b 

x17 
Cb 

<b 

c5 

<I 

92 
es 

s- 

325 

150 

50 

110 

75 

<2 

Cl 
<2 

b 

Cl 
-- 

Cl 

Cl 

0 
-- 

-- 

r77* 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
1 
I 

GERAGHTY 6r MILLER. INC. 
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Table 2. Volarlla Orsuia C-a Doreetod la Uolla UlthU l chrn-Hilo RodLw of the 

~rrrrp &mspea Carparacion, Bothpya, Nau York. 

Uoll N&or: 

5-l. Data: 

Uall Dapch (ft): 

Volbrll~ Or~8ntc Cogouda 

(concontr~c~ow Ln w/L) 

753s 753b 7336 7639 763s 7639 
II88 914 7/u 9186 714 10/U 

3s7 &lb b3b 396 394 373 

rrieblorw*Lano 
T~rrwhLorw~lona 

1.1.2-Trkhlorotriflwrootham 

1 , l,l-TrtehioroaU 

1.1,2-trichloruotha8a 

ChAorof om 

ICWfOCm 
VLnyL ohlotida 

Carboa cacrnhlorLda 

Mothylam chlori6 

DibcMoncbaam 
lr~LchlomthM8 

1, l-DLchLomW 
1,2-Dhhloroozhma 
l,l-DLahlora~1.m 
lo- 
ChlorolUrU 
01chl0ro- 
cch~rbommo r; 
TOlrvlw 

X~lwaa 
TrLchlorofluom~ 

1,2-D14U0r0o~k71~ 

1, J-DLchLorq~ 

1,2-DlbrolwW 

68 
160 

37 

130 

C1 

2 

c2 
Cl 

3 
-- 
ct 

Cl 

CS 
-- 
-- 
Cl 

<b 

Cl7 

Cl 

Cl 

C5 

55 

C8 
-s 

-- 

455 

59 

5 

10 
37 

c2 

Cl 
C3 

Cl 
Cl 
w- 

Cl 
Cl 
c9 

SW 

e- 

C3 

C5 

(25 

4 

C5 

C6 

c2 

<b 

es 

-m 

111 

92 

7 

22 

55 

Cl 
Cl 
ct 

b 

Cl 
-w 

Cl 

Cl 
<b 

-s 

-a 

C5 

C3 

t20 

Cl 

C3 

0 

Cl 
C8 

em 

-s 

170 

010 

130 

b? 

12 

Ci 

Cl 
ct 

0.7 

Cl 
SW 

Cl 

Cl 
0 
-s 
SW 

C5 
<a 

(20 

Cl0 
Cl 

Cl0 
Cl 
25 
-a 

w- 

1022.7 

1600 

08 
-- 

10 

(2 

Cl 
ct 

2 

Cl 
-- 

<2 

Cl 
CS 
-w 
-s 

0 
Cb 

Cl? 
Cb 

Cb 

C5 
Cl 
2s 
-- 

e- 

172s 

3 

b 

<8 

5 

<2 

<l 

(2 
se 

Cl 
-- 

(1 
(1 
CS 
-- 
we 

<3 

0 

<20 

Cl0 
<b 

(10 

<l 
<b 

me 

me 

13 

Na (19U. lW9, 

GERAGHTY B MILLER. WC. 



Urn11 Nubar: 7636 7637 7937 779I 7952 7952 

S-lo Darer 7188 9186 7188 5117 7196 8I.b 
Uoll Dopth (it): b36 (90 b90 64 657 bS7 

Volarlh Orgaalo Cm 

(coacmatrariaoa la u/L) 

Trl&Aoroath7lou 

Torr8cUoruthyl~ 

1,1,2-TrLoUo~tr~lwroothmo 

l,l,l-Triuhlorom~ 
1,1,2-rrrohloroor 

Chlorofoa 
Drmfom 

Vln~l OhAorido 

Corba cotrmhlortda 

Fh~lmaahiotLh 

Dibrmo-t&w 

DrdlaUotorU 

l,l-D1abloru.W 

1,2-DLohlwn~ 

l.l-Dla&lora+hll~ 

a- 

QLloro- 

Dichloro- 

lchvlbuv 

Tolurv 

xyhm 

rrrcu0n:1u- 

1,2-DLchlo~l~ 

1.3-Dlohlo~~ 

1,2-DibmW 

54 

5 

Cl0 

9 
Cl 

Cl 

<2 

3 

Cl 
-- 

Cl 
Cl 

<b 

es 
-- 

0 
Cf 

(20 

<b 

C3 

0 

Cl 
0 

es 

-- 

13 
6 

Cl0 
2 

Ci 

Cl 
t3 

Cl 

Cl 
-s 

Cl 

CL 
Cl 
-- 
-a 

C3 
0 

CU 

4 

0 

<a 

Cl 
Cb 

ss 

-- 

71 21 

lb Cl 
5 Cl 

Cl0 Cl 

2 Cl 
Cl Cl 

Cl Cl 
c2 4 

1 Cl 
Cl Cl 
es es 

Cl C1 
Cl Cl 
<b c5 
-- -- 
se 

Cl 

0 

s- 

Cl 
<b 

(20 
<b 

tb 

C6 
Cl 
c7 
-- 
-a 

GEMGHTY & MILLER, INC. 

0 

Cl 
Cl 
Cl 
s2 

Cl 

Cl 
Cl 
Cl 
Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 
es 

Cl 

Cl 
es 

-- 

es 

m- 

-- 

0 

Cl 
Cl 
-- 

Cl 
Cl 
Cl 
c2 
-- 

Cl 
-- 

Cl 
Cl 

<9 

-- 

-- 

<3 

<9 

<20 

Cb 

t7 

<9 
-- 

-- 

-- 

-- 

0 



rablo 2. vol~tllo OrlanlO M Datocrod u Udls UithA~ a t&so-Hilo Radlw oi rb 

GN Auwprco Corporttlon. Bothpyo, Now Yo2k. 

Uoll Rwbor: 7852 7852 7852 7852 7852 7852 

s-10 oato: 10187 12/87 317188 6188 PI88 llI88 

Uoll Dopch (Lt): b57 b5t b57 457 b57 b57 

Volacil0 0rgrPre cm 

(coacmtrattoaa La us/L) 

rriOU0twch~l0aa 
r~trdorootlwlam 

i.1.2-Trichlomcrtilwrw~ 

t,l.l-TrlaUorwcbmu 
i , i ,2-rrbhloroadam 

Chlorofom 

Irwform 

V-1 0hAoridm 

Carbaa tocr8a&lorlda 

nothylaaa chlotida 

0 Lbrdotrrthm 

Br~lahAomchm 

1.1 -DleUomW 

1, I-DLahlomtbrr 

l,l-Dlchlom~l~ 

BAAS- 

Chlorobeumm 
okhlor8ba8Au 

tchylbouaa 

roi- 

XTlOM 
trtchloroflwrorc 

.l, 2-DLcUomtbSlaa 

l,3-DLahlorqr3w 
1, I-DLL-W 

Cl 

Cl 
-* 
Cl 

Cl 

Cl 
Cl 
Cl 

Cl 

(1 

Cl 
Cl 
Cl 
Cl 

Cl 

C2 

Cl 
SW 

<a 

et 
-- 
-- 

0 

Cl 

Cl 

C8 

Cl 

Cl 

Cl 
c2 

es 

Cl 
Cl 

Cl 

Cl 

Cb 

-- 

Cl 

0 

Cl 

c30 

c5 

<3 

ti 

s- 

-a 

es 

-- 

0 

(0.5 

<0.5 

-- 

co.5 

co.5 

co.5 

<0.5 

co.5 

co.5 

2.5. 

'CO.5 

<0;5 

(0.5 

co.5 

co.5 

co.5 

co.5 

s- 

co.5 

CO.5 

se 

2.50 

<0.5 

co.5 

s- 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

e- 

co.5 

co.5 

es 

-- 

-- 

-- 

e- 

0 

to.5 

co.5 

-w 

co.5 

<0.5 

co.5 

to.5 

<0.5 

co.5 

Cb 

co.5 

co.5 

t0.s 

(0.5 

(0.5 

to.5 

co.5 

em 

co.5 

co.5 

-- 

me 

-- 

a- 

-w 

0 

<0.5 
co.3 

-- 

<0.5 

<O.J 

<0.5 

co.5 

<0.5 

<0.5 

co.5 

<0.5 

<o.o 

<0.5 

to.5 

<0.5 

<0.5 

<0.5 

-- 

co.5 

<0.5 

-- 

-- 

-s 

-- 

-- 

0 

GERAGHTY B MILLER. INC. 



raia 2. v01atiim or8m0 cw0ah Dmocrod la uellr Ul&hio l chroo-ul10 Wlw of a 

GN &roapuo CorporaCLOP. )OChpyo. Nff York 

UoLl hrkr: 7852 7852 7852 8004 8124 8124 
s-10 Data: 12188 3189 6i89 11184 1018b 7IU 

UdL Dopch (it): 457 b57 457 765 543 5bJ 

VolatLlo Organic ccqauda 

(comaMtr~tiooA Lo rylL) 

~richlora~l0m co.5 

r0craahloroothylmm CO.5 

1,1.2-TricUontriflwroathaw -s 

l,l.l-Triablomrhaaa co.5 

1, 1,2-Trkklomthum co.5 

Chlorofbm go.5 

Irtifom co.5 

VLayl OhAoridm co.5 

CarkP cotruhlorih co.5 

nmchTlu &Lot&da co.5 

DlbrowlJomrlur go.5 

BrdLahLomtbam co.5 

1 ,l-Dlohloroo~ co.5 

1,2-Dl&lorso~ co.5 

1 ,l-Dlahlora~lrr co.5 

Bans- co.5 

Chlora- co.5 

DlchLoro- -- 

t*1- co.5 

r0im co.5 

xyhw we 

rrichhrdl-cr s- 

l,2-Dlahloroo~lrr a- 

1,3-DLohLoropm -s 

1.2-Dlbtolr+bu -- 

0 

go.5 

so.5 

-a 

co.5 

co.5 

CO.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

-v 

co.5 

co.5 

-w’ 

s- 

-- 

mm 

we 

0 

co.5 

co:5 
SW 

co.5 

co.5 

io.5 
co.5 

co.5 

co.5 

co.5 

co.5 

to.1 

co.5 

co.5 

co.5 

co.5 
to.5 

-a 

co.5 

co.5 
ma 

w- 

m- 

-- 

w- 

0 

Cl 
Cl 
cl 

Cl 
Cl 
Cl 
Cf 
Cl 
Cl 
-- 

Cl 
Cl 
C5 
em 
m- 

Cl 
c3 

C2S 

C5 

0 

Cb 

Cl 
<I 
-a 
mm 

0 
- _ 

320 

20 
-w 

Cl 
(2 

Cl 

c2 
-s 

Cl 
-- 

Cl 
Cl 
0 

-w 

170 

33 
-- 

1 

<2 

Cl 

c2 

Cl 
Cl 
-w 

Ci 
Cl 
c5 

mm 

-- -w 

c3 <J 

C6 <b 

<a0 <17 

Cl0 tb 

tb <b 

Cl0 <5 

Cl Cl 
(4 12 

SW -- 

340 

-- 

21b 

Naa (1988,1980) 

GERAGHTY B MILLER. INC. 
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TabA. 2. VOhtllo 0%8&O Cm Doroctod l8 *llJ ULthb . throWH11. bdiW Of t& 
GN hrorpaao Corpmr~rLm, Bochp40, Iw York. 

Uoll Nabor: 8154 8154 8321 8321 IJ21 8321 
S-l* Dare: 9188 7188 ,184 3187 12/87 II88 

Wall Depth (ft): 520 520 b7b 67b b7b b7b 

‘?OlACllO OZIMLC CoqorudJ 

(conconrraclow in w/L) 

Tr~chloromzh7lam 

TocruhloromdwLau 
i.~,2-Tricblotorrlflwro~ 

i,i, i-rrtohlomtbmm 

i,i,2-rriohlomdmu 

Chlorofom 

Irmofom 
Vuayl ehlortb 
Carboa cocraahLorib 

nothylau chLortda 
DlbrmoehlorarU 

Ilr*hb.lomChJm 

l,l-DlcUocoo%ha~ 
1.2-DLoU0romch~ 

l.l-Dlehlom~L~ 
a- 
ChlO?O~W 
Dkhlorobauaa 
LChTLW 
r0im 

xy1.M 

Trichlorof lwtorti 
1,2-DLchLoroot&l~ 

1,3-Dlcblo~rqma 

1.2-D&b-W 

500 

27 

37 
8 

<I 
Cl 
c2 
Cl 
Cl 
-- 

Cl 
Cl 
c5 
es 

37 
c3 
C6 

(20 
Cl0 

tb 

Cl0 
Cl 
18 
es 

-- 

627 us 

800 
35 
-- 

10 

c2 

Cl 
ct 
-- 

cl 
-- 

Cl 
Cl 
c5 
me 
-a 

c3 
<b 

Cl7 
<b 
<b 

0 
Cl 
21 
-a 
w- 

Cl Cl 

Cl Cl 

Cl1 Cl 

Cl Cl 
Cl Cl 
Cl Cl 
c2 Cl 
-- -- 

Cl Cl 
Cl1 Cl 

Cl Cl 
Cl Cl 

cl8 tb 

s- s- 

Cl1 <7 

C3 Cl 
<b Cb 

Cl5 Cl0 

0 <b 

SW <b 

c5 <b 

-- w- 

-- 

es 

w- 

0 

-- 

-- 

w- 

0 

Cl 

Cl 

<I 

<l 
-w 

<l 
-- 

w- 

<l 
-- 

Cl 
Cl 
-- 

Cl 
es 

Cl 
-- 
-- 

Cl 

(1 
-- 
-- 
-- 
-- 
-- 

0 

Cl 

(1 

<9 

Cl 

(1 

Cl 

(2 
-- 

Cl 
t9 

(2 

Cl 
C6 
es 

0 

<3 

<5 

<20 
<7 

<b 

<S 
-- 

-- 

me 

me 

0 

Naa (1980, 1-9, 

GEiUGHTY B MILLER. INC. 



rdh 2. voiatila k-0 W Dotoctod la bllJ Ulthla l thrmo-1(110 Wlw of * 
GN kroapaoo Corporarim. Iorhpyo, IOU York. 

Udl Nw&r: 8321 8321 8221 8321 8321 Ib54 
S-10 Data: 3188 6188 9lW *t/88 II89 9189 

U.11 oopch (ft): 674 674 b7b 67b 67b 560 

Volarllo Or8mla W 

(coacoacrarlopr La q/L) 

rricblomth7law 

T~crauhloroa~lsm 
l,l.2-TrlchlorotrLflwro0~ 

l.l,l-Trichloroot 

i; 1,2-rrichfomcham 

Chlorofom 

horfom 

Vinyl chloridm 

Carbm totruh.lorlda 

Ph*lam ehlortda 

Dlbrowhlomrbrw 

BhLoblONrhru 

l,l-Dloblormo~ 

1, I-Dlehlonm~ 
l,l-Dl&.lora~lw 

chloro- 

D lchloro- 
I-l- 

r0L- 
Xylam 

Triohloroflwrortbu 
1, I-DlaUom~laa 

1,3-Dlohlorqrqmm 

l.t-Dlb.+r 

co.5 

co.5 

co.5 

go.5 

co.5 

go.3 

go.5 

co.5 

co.5 

to.3 

co.5 

co.5 

to.5 

co.5 

co.5 

co.5 
to.5 

-- 

co.5 

co.5 
-- 

-- 

-- 

-- 

-- 

0 

go.5 

co.5 

co.5 
go.5 

co.5 

co.5 
co.5 

co.5 

(0.5 

co.5 

go.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 
BB 

go.5 

co.5 
w- 

-- 

em 

-- 

-- 

0 

co.5 
co.5 

co.5 

co.5 

co.5 

co.5 
co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 
-- 

co.5 

co.5 
em 

-- 

Me 

w- 

sm 

0 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.., 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 
m- 

co.5 

co.5 
-- 

s- 

SW 

-- 

-- 

0 

. 

go.5 

go.5 

co.5 

SO.5 

go.5 

go.5 

go.5 

go.5 

go.5 

co.5 

co.5 
go.5 

co.5 

go.5 

go.5 

<0.5- 
co.5 

es 

co.5 

co.5 
-s 

-w 

-- 

-- 

-- 

0 

Cl 

Cl 

(10 

Cl 

<2 

<l 
C3 

Cl 

Cl 
-e 

Cl 
Cl 
Cl 
-- 

-- 

<S 

<S 

<25 
<b 

c5 

<I 

Cl 
<b 

-- 

-- 

0 



Tablo 2. VolaCLla -Ml0 w Doroccod LI, U~AJ UlthLn a cbsw-Hilo Rdlw of tba 

ON &toJpMO CorporaeLm. a0ehp4a. 'NW York. 

Uoll Nmbar: IbSb 8bIO 8b80 8480 Ib80 8bbO 

5-h Duo: 7198 7184 l/87 9187 2/88 b/88 

YOU Depth (Lt): 560 655 655 655 655 655 

. . 

Tricblot#ti&~1 
rocrachlorw*l~ 

1.1,2-TricbloncrLlluoroa~ 

1.1, l-trichlomahmm 

1,1,2-TriaUor#~ 

Chlorofoa 

3rBfom 

VLnpL ehlorlda 
Cuba torr8chiorido 

PlathVlom ohloridm 

DLbroroohlomthnm 

Irdiahlororcbum 

'l.l-DkhLomcbum 

1,2-Diablora~hm 

l,1-DlcUoroo~L~ 

cblora- 

DLahlore- 

EthVlbQuW 

roi- 

Xt1um 

TrtcUoroflwrortbam 

l,2-DL&Aoroec&leaa 

1, J-DlchLorq~ 

1, t-Dlbb 

Cl 

Cl 
Cb 

es 

-- 

<3 

<3 

<20 

Cb 

c3 

<5 

Cl 

<S 

-- 

se 

Cl 
Cl 
0 
Cl 
Cl 
Cl 
c2 
-s 

Cl 

Cl 

Cl 
Cl 

(11 
-- 

Cl 

0 

cl 

Cl8 
0 

0 

C9 
-- 

se 

-- 

-- 

0 

Cl Cl 
Cl Cl 
0 Cb 
Cl Cl 
CL Cl 
Cl Cl 
c3 Cl 
-s SW 

Cl Cl 

Cl cl 

c3 Cl 
Cl Cl 

Cl CJ 

-- mm 

<9 Cb 

Cl Cl 

<b <b 

(32 c20 

c3 <b 

0 c3 

Cb CL 

-- -w 

-- 

-- 

es 

0 

a- 

-- 

-- 

0 

to.5 

to.5 
-- 

to.5 

co.5 

to.5 

to.5 

t0.s 

to.5 

go.5 

co.5 

go.5 

go.5 

co.5 

co.5 

to.5 

co.5 
s- 

co.5 

co.5 

-- 

-- 

-- 

-- 

-- 

0 

go.5 
go.5 

-- 

go.5 
go.5 
go.5 

go.5 

go.5 

to.5 

go.5 

to.5 

co.5 

co.5 

go.5 

CO.5 

go.3 

go.5 

-- 

go.5 

go.5 

-w 

es 

-w 

em 

es 

0 

UglL v ps litu. 

l w -t1a Jwpnted. 
--SDS-. 

GEMHTY & MILLER. INC. 



Tab10 2. vol~tllo *aa0 (? DOWCUd b hllJ uith- 0 thJOO-llih lJ&w 0: Ch0 I 
CN &roapaaa Corporstios. Bothpwa, Na York. 

1 
Udl Nwber: 8bbO 8488 8480 848 85= 8525 
S-10 Dora: 8188 10/u 3189 5189 2182 9181 r 

!A11 Dmpth (ft): 655 655 655 655 125 501 I 

vo1atr1a Org~lc CweulldJ 

(coacoatratioaa La u&L) 

rl 

Trichlorooth~l~ 
r0cr00hloro0athm 
i,l,t-Trichlorotriflwtctam 
l.l.l-TrLcUorwtba~ 

i , i ,2-rrichlomshmm 
Chlorofom 

Brorfom 
VlnyL cblorl& 
C8rh cocrwhlorl& 

kth7lma &lot&da 

DLbrtiomW 

Brod1&hL0rorthm 
1 .l-DlcUor#tbam 
1, I-Dl&.Lom~ 

l,l-Dlohloronhtlnm 
Duu~ 
chloraLI'y 
Dlchloro- 
Ethylme 
r0i- 
Xylmam 
TrlcUorof 1wmrLrr 
l,2-DlchlomtWl~ 
1,3-Dichloqm 
1.2-D1b.U 

co.5 

go.5 

go.5 

go.5 

0.5 

go.5 

co.5 

go.5 

go.5 

co.5 

go.5 

co.5 

co.5 

co.5 

co.5 

co.5 

-s 

co.5 

co.5 

s- 

rot01 voht~o orsmh C 0.5 

co.5 

co.5 
m- 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

-- 

co.5 

co.5 

-- 

-a 

-- 

-s 

se 

0 

to.5 

co.5 

ww 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

t0.d 

co.5 

co.5 

w- 

co.5 

co.5 

-s 

ss 

-- 

ma 

e- 

0 

co.5 

co.5 

-- 

co.5 

co.5 

co.5 

<0.5 

<0.5 

*0.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

co.5 

to.5 

w- 

co.5 

co.5 

-s 

es 

w- 

-- 

se 

0 

2 

Cl 
es 

8 
-e 

3 

Cl 
es 

Cl 
-- 

es 

Cl 
(30 
<to 

Cl 

c3 

CS 

Cl0 

c3 

c3 

Cl 
es 

-- 

-- 

SW 

13 

2 

18 

<lo I 

Cl 

Cl 
<9 

1 se 

Cl0 

Cl 

<5 1 
C25 

<b 

<5 

<6 
a 

_.. 
20 

4 

WI (19u. 1980) 

GERAGHTY B MILLER. INC. 



I 
I 
t 
t 

P 
I 
I 
I 
I 
f 

I 

‘I&l. 2. Volarlh Or8amlo Cw btoctod h bL1J UlrhLn l --Mllo 8~41~ of cho 
GN &reJprcm Corporation, 3othpym. NW York. 

Udl mr: 8328 Ibb3 Ibb3 867b 87b7 8768 

S-1. Data: 9188 lo/84 II88 ll/Ib 3188 7188 

UalL oapth (It): 601 bb7 -- bb5 bb5 683 

Volacll~ Orgua1c cospouab 

(concwitracloas Ln w/L) 

TrlchlorwCWl~ 

T~rruhLoroatbL~ 

1.1.2-Trioblorotrlflwroachaaa 

l,l,l-Triohlomthuu 

1.1.2-Trichlomthaaa 

Chlo’rofom 

I)rwfom 

V&L ehlorlb 

Carbaa r*rra&lorida 

Mochylm cbiorlda 
DLbrlruklotOlCLLIIY 

8raodlchloror~ 

1, l-DLchlor#t&nm 

1, I-Dlchlomo~ 

l,l-DicUoroa~laaa 

BOMW 
QLoro- 

01chl0robeas~ 

tth71- 

r0i- 

X~luu 
Trkhloroflwrathm 

l,2-D1chloroot4lona 

1.3-DLcUotqxupam 

1, t-Dibmtham 

r0td vehtih 088uh I? 

2 

3 

Cl0 

3 

(2 

<l 
<3 
me 

Cl 

Cl0 

Cl 
Cl 
c9 

-- 

Cl0 

c3 

(5 

Cl5 

Cb 

0 

Cl 

es 

-s 

-- 

-- 

. 

8 

29 

99 

<S 

Cl 
c2 

Cl 
c2 

-- 

Cl 
-- 

Cl 

Cl 

c5 

-- 

-- 

C3 

Cl 

(20 

Cl0 
Cb 

Cl0 
Cl 

6 
-s 

-- 

11b 

37 

120 

c9 

1 
c2 

Cl 

c2 

3 

Cl 
-s 

Cl 

Cl 
Cl 

-- 

we 

c3 

tb 

Cl7 

<b 

Cb 

0 

Cl 
20 

s- 

181 

Cl 
Cl 
<I 

Cl 
Cl 

Cl 
c2 

Cl 
Cl 
t8 

Cl 
Cl 
<I 

-- 

CO 

Cl 

Cl 

Cl5 

c5 

c3 

Cl 

Cl 

c5 

Cl 
-- 

0 

Cl 
Cl 

<I 

Cl 
c2 

Cl 

Cl 
-- 

Cl 

(8 

Cl 

Cl 

<5 

se 

<S 

t3 

c3 

00 

Cl 

0 

c8 

-- 

<l 

<l 

(9 

<l 

Cl 

Cl 
<2 

-- 

<l 
<9 

Cl 

Cl 

<ll 
-w 

<9 

<b 

<7 
<lb 

<5 

<5 

t9 
-- 
ma 
-- 
-- 

0 

ML v m 11cu. 
l w -tir Juopoowd. 

--Sam. 

NCDS (1-I l-9) 

GERAGHTY B MILLER. INC. 



f&lo 2. VoliClh Or/onlo cm 00tooWd Ln UOilJ UlChhip b ChrOO-Mile b&w of a 

cm &roJpJoo co~rJrL00, Both940. IOU York. 

Uoll 8&t: 1778 8779 181b 18lb 99bl 9079 

S-10 Dbro: llI8b 8/86 10186 II88 11/8b 11182 

U*Ll Depth (ft): s90 J8S 300 -s 779 70 

Volbtl10 or#MLO C-J 

(COOJOO~?JZl~ & W/L) 

Irtchloroo*loM 

fctrauUotoorhJ1mo 

1,1.2-tr:ehl0rottif1ruroochM 

1, a, l-trlchlomchono 

l..1.2-trtabl0mchM 

chlorofoa 
limfoa 

VLnyl ohlorido 

Cbrboa cotro&lorLdo 

Ho*1m ohlorldo 

Dlbrruklor-Chw 

8rIltahlororW 

l,l-01ahl0roocbaa 

1.2-01a&l0mmshw 

l.l-olauorn~iam 

8-w 

Qloro- 

oLobloro- 

ItllVlN 

Tot- 

XrlOOO 

Trichlorofluotor~ 

l,2-ola&lom~L~ 

1.5otcuaroprqam 

1,2-oLLmrbrr 

TorJl v01aril0 w w 

Cl 
<l 
<8 

<l 
Cl 
t1 
<2 

<l 

Cl 

t8 

Cl 

Cl 

CJ 
-s 

<8 

c3 

C3 

(25 

C8 

c3 

Cb 

Cl 

0 

(2 
s- 

0 

Cl 
Cl 
<9 

Cl 

<l 

<l 

4 
-- 

Cl 
t9 

Cl 
Sl 

<9 

em 

c9 

c3 
c9 

(20 

<b 

<7 

<9 

-- 

es 

es 

s- 

0 

33 

b 

<8 

1 

(1 

<l 
(2 
es 

Cl 
SW 

Cl 

Cl 

c3 
w- 

es 

c3 

Cl 

(20 

<lO 
<& 

Cl0 

<I 
Cb 
-- 
se 

ri 

11 
3 

Cl0 
b 

Cl 
Cl 
Cl 

b 
Cl 
s- 

Cl 

Cl 

Cl 
-- 

-- 

<s 

c3 

(20 
Cb 

0 

c3 

Cl 

~8 
-- 

mm 

22 

b 
Cl 
<8 

<l 
<a 
Cl 
<2 

Cl 
(1 
c8 

Cl 
<l 

0 
es 

<8 

CJ 
0 

C2S 
<II 
c3 
<b 
Cl 
c3 
Cl 
-- 

9 

b 

<a0 
(10 

a* 

Cl0 

Cl0 

12 

Cl0 

Cl0 

Cl0 
400. 

Cl0 

Cl0 

Cl0 

28 

Cl0 

86 

Cl0 
mm 

Cl0 

Cl0 

Cl0 
-- 

GERAGHTY B MILLER. INC. 



Uoll 8ubor: 9079 9079 9079 9079 9ou 9088 
S-la DJCO: LO/86 b/U 10180 5187 9182 10186 

Uoll Dopch (it): 70 70 70 70 68 68 

VolJrrlo OrgJal0 w 
(comcoatrJtLoM lo l&L) 

Triehlot0othtl~ 

Tacraehloroothtlaa 
1.1.2-Tr~~orocrifl~r~~ 
l,l.l-TrLohlora- 

L, i,2-rrhuoroozbam 

CLdorofoa 
8rarfoa ._ 
Vln~L chlorkdo 
CbrkP cotroohlorido 

Mochplocu ouorldo 
DLL-o-t&m 

8~laUotor~ 

l,l-0Lohl0rachm 

1.2-DL8uOrw9hna 
l,1-0L&loroo*L~ 

8e 
chlorobaomo 
oichlon- 
x*1- 
Tel- 

Xylosm 

Trlebloroflrwmrbu 

1.2-01ahl0mcby1u 
1.3-018bi0rap~ 

1. t-Olb-rLw 

TOZJA V010tllO O&b w 

12 
Cl 
c8 
C3 
c2 
Cl 
Ci 
Cl 

Cl 

c8 
Cl 

Cl 

<I 
a- 

~8 
Cl8 

C8 
c20 
x10 
Cb 

Cl0 
Cl 
Cb 
Cl 
-- 

12 

b 

Cl 

Cl0 

Cl 
Cl 

Cl 
4 
Cl 

Cl 
-- 

Cl 

Cl 
<b 
-- 
w- 

130 

43 
<a0 
Cb 
CS 
lb 

Cl 
lb 
ma 
-a 

162 

3 
Cl 
t3 
<l 
Cl 
Cl 
Cl 

Cl 
Cl 
s- 

Cl 
Cl 
8 

mw 

CU 
2s 
C3 

Cl) 
c3 
Cb 
it 
Cl 
Cb 
se 
-- 

28s 

7 
Cl 
CT 
Cl 
Ci 
Cl 
C2 
Cl 
Cl 
Cl 
<2 
Cl 
0 
-- 

c7 
bo 
Cl 

cm 
Cb 
Cb 
C8 
Cl 
13 
<a 
-- 

u 

2 
Cl 

Cl 
Cl 
-- 

Cl 

Cl 
-- 

Cl 
7. 
es 

Cl 
Cb 
CL 
Cl 

<b 
C3 

(10 
c3 
Cb 
<b 
es 
SW 
-- 
ss 

9- 

Cl 
<L 
-- 

C3 

C1 

Cl 

c2 
-- 

Cl 
10' 

Cl 
Cl' 

C3 
-- 
-- 

<18 
Cb 

(20 
Cl0 

Cb 
CL0 

Cl 
Cb 

Cl 
-- 

10. 

GERAGHTY B MILLER. INC. 



Udl 8wbor: 9088 9180 9330 9338 9338 9338 
S410 DUOI 9187 11/u 2I8b 10/u l/87 9187 

Uoll Dopch (fc): 68 633 b&4 b4b 6bb 644 

VOlJCilO o?~MlO cm 

(concJatrJttow Ln t&L) 

Trlchlorua~l4 
T~craehloruo~l~ 

1.1,2-trichlorocrlllwrooshana 
1, 1, 1-TrichloroaW 

1.1, I-Triahio~~ 

Cblorof arm 

8-foa 

V-1 chlorida 

Cuban cocrwhlorido 

~chyLon0 ohlorido 

DLL-omtbam 

8rdLahlo-d 

1, l-oLohlomEhm 
1,2-OlahlOror~ 
l,l-OL&lorooc&lr, 

cbLoroL"u 
otohlo- 
KC&l- 
Tolwr 
XI1000 
TrLaUodlrum~ 
1,2-01ablomtlO~ 
1.3-OLeuO4~ 
1, I-Dlb- 

Cl 
2 

cb 

Cl 
Cl 
Cl 
C2 
-- 

Cl 

cb 

Cl 
C2 
C3 

0’ 

C3 

Cb 

Cl0 

<b 

Cl 

cl 
-- 
-- 

2 

1 
20 

c8 

Cl 
Cl 

Cl 
C2 

Cl 

Cl 
c8 

Cl 
Cl 
CS 
-s 

C8 
<I 
t3 

Cl3 
0 
t3 
<O 
Cl 

Cl) 
Cl 
ma 

22 

Cl 
Cl 
es 

<l 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
(1 

Cl 
Cl 
t1 
Cl 
Cl 
SW 

Cl 
Cl 
Cl 
-w 
se 
-w 
MM 

0 

Cl 
Cl 

<8 
C3 
CO 
Cl 
Cl 
-- 

Cl 
<8 
Cl 
Cl 
C3 
SW 

C8 
<18 
4 

cl0 
a10 

<b 

Cl0 
-a 

s- 

s- 

-a 
. . 

0 

Cl Cl 
Cl Cl 
c9 <b 

C2 Cl 
Cb Cl 
Cl Cl 
C3 c2 
-- ws 

Cl Cl 
c9 cb 

0 Cl 
Cl 41 
‘cl C3 
-- w- 

0 cb 

cs c3 
<b - Cb 

Cl2 c20 

0 <b 

c3 C3 

Cb tb 
-- -- 

-- -w 

-- -- 

es -- 

0 0 

m (19u, 19.0) 

GERAGHTY GI MILLER. INC. 



Yell lhkr: 9338 

S410 D~CBI 2188 

id.11 Dapcb (tt): 6bb 

9338 9338 

4180 3188 
bbb 6bb 

9338 9338 9591 

8lU 6189 LlI8b 

646 .’ bbb 682 

Trlchloroorhtl~ 

TotrachloroaththM 
1,1.2-TriclrloroCrifl~r~~ 
i.i.i-rrichlomchuw 

1,1,2-TrtehAom~ 

Cuorofor= 
8rwfoa 

Vbpl ehlorib 

Carboo totrwhlorida 

m*low ahlorida 

Olbr~ororChm 

8rdtahLorarW 

l,l-Obblomrhru 

1, I-OicUomcbnm 
l,l-DiaUomWlw 

Chl0rO- 
D~chloro- 

S*lkpuu 

Tolvv 
XIloM 
TrichlorofluotorW 

1.2-Ditiomrhflao 
1.3-0lcbl04mpam 

1.2~Dibiolwcbow 

CO.) 

co.3 
-- 

co.3 

co.3 

co.3 

co.-3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

-- 
C0.S 

CO.8 

0 

co.3 

ea.3 

s- 

co.3 

co.3 

to.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

s- 

co.3 

co.3 

es 

-a 

-- 

a- 

-s 

0 

co.3 

co.3 
SW 

co.3 

.to.3 

‘CO.3 
CO.8 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 
-a 

co.3 

co.3 
-- 
-- 

ww 

e- 

w- 

0 

co.3 
co.3 

-w 

co.3 

CO.3 

0.3 
CO.) 

co.3 

co.3 
c7.s 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

co.3 

-s 

co.3 

co.3 

-a 

-- 

-s 

-a 

-- 

0.3 

co.3 

co.3 
-- 

co.5 

co.3 

to.3 
t0.s 

CO.) 

co.3 

co.5 

co.3 
co.3 

CO.) 

c0.s 

co.3 

co.3 

co.3 
ms 

co.3 

co.3 
-s 

ww 

-- 

es 

em 

0 

Cl 
Cl 
<8 

Cl 
<2 

Cl 
Cl 

Cl 
Cl 
c8 

Cl 
Cl 
Ci 
-- 

c8 

t3 

c3 

C23 

cs 

<3 

cb 

Cl 
t3 

Cl 
-- 

0 

GERAGHTYGI MILLER. INC. 



9bS4 9lSb 94% 9918 

bl8? bIU 10188 9/m 33 77 77 77 

VOLJ~UJ Oreanlo Cm 

(coaaaBtrAcLaoA Ln &LB 

triChl0SOA*1OM 

rJCtdO-S&lB 

1.1.2~TrLahLorotrtilwromhmm 

l,l,l-triauomr 

1.1, I-trichlommrhrw 

Clalorofoa 
8mfmri 

Vtiyl chlocida 

CArboo rocrMhlotada 

MoEhylam auottdo 

Oibrtkhlo-rhu 

8r--'tahlo- 

l.l-oicuomrhu 

1.2~Oi8u.m~ 

a, l-Diauom~lu 

alow- 

oiahlow- 

LChJl- 

Tol- 

Xylw 
Triehlordlu-W 
1,2-DLaUora~lo 

1, J-DLahloropv 

l,Z-DlbmW 

Totti Voh+&l. w. C 

<l 
<l 

c9 

(1 

Cl 

Xl 
a 
-- 

<l 

<9 

<a 

Cl 

tb 

-- 

0 

t3 

0 

<20 
t7 

(4 

<8 
-- 

0 

<L 
<l 

(10 

*1 
t1 
Cl 

Ci 
t1 
<l 
e- 

<l 
<l 
(4 
SW 
-- 

x3 
es 

<10 
(4 
<3 
(8 
t1 
<8 
-- 
Me 

0 

<l (1 
Cl Cl 
x3 <lo 

<l <l 

(1 <a 
1 <l 

Cl <3 
<l -- 

Cl <l 
es (10 

<l Cl 

<l <l 

(1 <o 
-- -- 

(28 (10 

t3 CJ 

(3 - <3 

tb <2S 

x3 <b 

<8 <1 

<b <b 

<l <l 

<b <b 
-a <l 
mm -- 

1 0 

GERAGHTY B MILLER. IX. 



Uoll Ihrkr: 

3-10 DJtO: 

Uoll Dmpch (it): 

9920 9920 9920 

5182 9184 11188 

89 89 b9 

9921 9921 9921 

,182 1018b 51b7 

b2 62 62 

Trtehloruoc4l~ 
TorraeUomothll~ 

1 , 1,2-frLchlorocrUlwroozbano 
l,l.l-Trichloromchao 

1.1.2~Tricbloromham 

cblorofom 

8rmf.a 

V4l ehlorldo 

Cuba torrmahlorLda 

bh*lamahlorida 
Olb-o- 

Irdlablonthuu 

1.1;DLdUot#tbam 

1.2~0lahl0romshm 

1,1-DLehlemo~lam 

alow- 

oichloro- 

bh~lbmnaa 
Tel- 

Xylam 

Trlolrlordlw-W 

1, I-Diablomc&ylu 

1.3-DloUomw 

l,t-DlbmW 

2 

8 

<l 
Cl 

Cl0 
Cl 
ct 
Cl 
Cl 
-- 

Cl 
Cl0 
Cl 
Cl 
cl 
s- 

Cl0 
C¶ 
0 

(25 
<8 

c5 

<8 

<l 
<b 
Cl 
em 

0 

*a 
Cl 
(2 
Cl 
<a 
Cl 
c2 

Cl 
ct 
-a 

Cl 
(1 
a 
es 

(25 
Cl 
CJ 

<12 

cs 

c5 

cs 

t1 
cl5 

SW 

-- 

0 

b4 

3 

SW 

15 
<l 
t1 
(1 
-- 

<1 
Cl0 
Cl 
Cl 

(30 
(20 

Cl 
Cl 

C5 

b3 64 
3 2 

<8 <7 

<s Cl 
4 <2 

Cl Cl 
c2 <2 
Cl <l 
Cl Cl 
<8 <7 

Cl <t 
(1 Cl 
0 c5 
-s -- 

<8 <7 

(18 2bO 

tb <b 

(20 <20 

Cl0 Cl 

<b <b 

Cl0 27 
mm <l 

Cl4 <7 

<l <2 
-s -- 

bb 351 

shroo~ 

IQT (1988. 1880) 

GEfWMTY 01 MKLER. INC. 



Tablo 2. vihtlh 0r8U CM hC0at.d La WllJ Ulth& l CbSW-)(ilO ~&IN Of th 
Cm &rOJpMO Corpor8clm. Dothp40, Na York. 

Wall hrkr: 9921 9921 9922 9922 9929 9929 
5410 oaror b/U 10/U bIU 10188 5182 9184 

Yell oaprh (ft): b1 bI 61 41 r2 62 

VOlJtLlO OrlMiO CoqourdJ 

(eowmrr8riow U w/L) 

Trfchlomthllmo 
Tocrwhloroarbllm 

1.1,2-Triahloru+riiluoroocham 

l,l.l-TrlcUoroosbaao 

1.1'. 2-TrbUoroaCbm 

Chloroform 

8torioa 
Vlayl oblorido . 

Carbm t~tr8oUorida 

I48ck~lmo chloride 

O&b-o-U 

8rdhhlotPrcknm 

1 , l-Dhklomrbw 

1,2-Dlahloroo~ 

l,1-DlaUosa~l~ 

8aa8w 

cb.lom- 

01&l0ro- 

schr1- 

Tolw 

Xylau 

Trichloroflw-shm 

1,2-D~ahloroot&lam 

1, J-Dioblorq~ 

1,2-Dibwcl 

Total Volat~la m w in 

50 
2 

Cl0 
Cl 
Cl 

7 
ci 
Cl 
Cl 
-- 
Cl 
Cl 
<b 
-- 
-- 

190 

C3 

(20 
Cl 

CS 

b7 
Cl 

0 

77 
3 

c2 
Cl 
<t 

b 

Ci 
Cl 
Ci 
-- 

Cl 
Cl 
b 

-- 

(25 
250 
C1 

Cl1 
t5 
Cb 
92 
C1 

Cl5 
.- 

Cl 
Cl 

Cl0 
Cl 
Cl 
Cl 
4 
Cl 
Cl 
-- 

Cl 
Cl 
<b 
-a 

-a 

0 

Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
-- 

C'l 
Cl 

Ci 

SW 

C25 

C5 

CS 

~8 
C5 
0 
<b 
Cl 
C6 
m- 
-- 

0 

Cl 
<l 
-- 

Cl 
es 

2 
Cl 
-- 

Cl 
Cl0 

-- 

1 
<so 
c20 
Cl 
0 
CJ 
-- 

0 
C3 
0 
sm 
-- 
-- 
-- 

3 

.’ - 

Cl 

Cl 
Cl0 
Cl 
t2 
Cl 
Cl 
-- 

Cl 
Cl0 

Cl 
Cl 
Cl 
-e 

Cl0 
Cl 
c5 

<is 
<b 
0 
<(I 

(1 
Cb 

Cl 
-w 

0 

, 

~ERAGH-rY B MILLER. INC. 



Wall Hwber: 9929 9931 9931 9931 9931 9911 
S-10 DJCO: 2187 l/82 12/86 9187 6/U 10188 

Wall Depth (fc): bJ 73 I¶ 73 71 73 

VoLacLlo Or88nLo Cm 
(CJaJJnrrJrtosr h UdLI ._ 

Trichloroo%&LN 

Tecrukioreorb5iW 
1 ,l, t-TrlchLo~CriilwrOo~ 
l.l,l-Trichlorood 
1,l. 2-TrichlormCbmo 

ch&orofoa 

Brorforn 

Vinyl chloridm 

Cuba recr8&lortdo 

kfo*lmo a&Lor%b 

OLb-0-W 

8ramdLahlo~~ 

l.l-Dlohlormotbu 
1.2~DlahlOrn~ 
l.l-Di&loroe%Wlru 
Bm8a 
ChLore- 
oicblore- 
IthVl- 
Tolw 

XylaM 
TriaUoroflwrrc~ 

1,2-DLcUorooc4La 

1, +D&hlo- 

1, t-D&b-W 

Cl 
Cl 
~8 

Cl 
Cl 
Cl 
C1 

Cl 
c8 

Ci 

Cl 
CJ 

se 

Cl 

C1 

<7 

CZ5 

c8 

<b 

Cl 

ww 

-- 

-- 

rot8l v01au. w L 0 

7 

4 

we 

s 

Cl 
Cl 
Cl 
se 

Cl 
110 
Cl 
Cl 

~38 

<to 

(2 

CS 

0 

Cl0 
C3 
C1 
CS 
se 
-. 
SW 
-- 

18 

. . . 
Cl 
Cl 
Cl 
Cl 
<2 

Cl 
<a 
'LS 

Cl 
CO 
Cl 
Cl 

Cl0 
mw 

CO 
CS 
C5 

(15 
<b 

<b 

<7 

es 

1 
1 

Cb 

2 

Cl 
Cl 
Ci 
-- 

Cl 
4 
Cl 
Ci 
0 
-- 

CL 

CS 

<b 

(20 
<b 
(5 
Cl 
-a 

b 

Cl 
Cl 

Cl0 
Cl 
Cl 
Cl 
Ci 
Cl 
Cl 
-a 

Cl 
Cl 
<b 

-a 
w- 

CS 
C1 

c20 

<b 

0 

CJ 

Cl 
cl 

se 

s- 

0 

1 
1 

t3 

Cl 
Cl 
Cl 
c2 

Cl 
Cl 
-- 

Cl 
Cl 
c2 
-s 

(23 

C3 

<J 

cb 

0 

<b 

Cl 

Cl 

<b 
-- 

GERAGHTYB MILLER. INC. 



_. I 

Yell Hwber: 9932 9932 993s 10208 10208 10208 

S-10 oat.: 6181 bl8b 12/82 3184 6/84 12187 

Uoll oopch (it): 10s 103 133 649 tre 649 d 

VOiJtilO 04-h cm 

(cowmcr~ciow Ln ry/L) 
I 

Trl&oroe~&l~ 
TotrmhLoroorlrSl~ 
1.1,2-Tr~chlontriflwrooCbMo 

l,l,l-Trtchlorom~ 

1.1.2-frichlorooCbaa 

clqorofoa 
8rmfoa 

Vinyl chlortdo 

Carboo cerrmhlorlda 

twchyleam cblorido 

Olb-oror- 
8r~i8hlo-~ 

l,l-Dla&lom~ 
1,2-Dlahlormbu 
l.l-DltiotwWlrr 

caloro- 
OlolrlO~LIU 
Erhtlbmsam 
Tol- 
Xylama 
Trlohlocoflw~tlrr 

l,2-Dl&Lora~&l~ 
1,3-Dlshlo~~ 
1,2-DLL-W 

1 
4 

-- 

b9 

Cl 

2 
Cl 

Cl 
110 
Cl 
Cl 
b7 

0 

b 

Cb 

Cb 

Cl0 
Cl 
tb 

Cl 

1 Cl 
b Cl 

Cl1 Cl 
7 Cl 

Cl Cl 
1 Cl 

C2 Cl 
-- -- 

Cl Cl 
Cl1 C5 

Cl Cl 
Cl Cl 

cl8 <b 

-s Cb 

Cl1 Cl 
<t CL 

<b C5 
Cl5 Cl0 
0 C5 
tb <b 

0 Cl 
-a -s 

Cl 
Cl 
w- 

Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
CL 
Cl 
Cl 
Cl 
a- 

Cl 
Cl 
-- 

-- 

w- 

-a 

m- 

0 

Cl 

Cl 
<9 

Cl 

Cl 

Cl 
0 
-v 

Cl 
c9 
Cl 
Cl 
C9 
es 

Cl 

<J - 
Cl 

c20 
cl 

<7 

C8 
es 

-s 

-a 

es 

0 

Cl 

<l 
I 

Cl0 

Cl 

Cl 

Cl I 

Cl0 
c3 
c3 I 

<20 

C5 

C3 1 
tb 

es 

1 
0 



Udl hrkr: 10208 

S-1. Data: 2188 

Uell Dopck (ft): 649 

10208 10208 102OI 10208 105u 

9188 ~-- 10188 3189 b/89 9184 
6b9 649 649 649 7b 

TrlchloroochlL~ 
TocrdorwrbS~a 
l,l,t-Trlcklerorriilwroosbm 
l,l,l-TrLahlorwCbm 

l.t,~2-trbklomcbmm 

Chloroform 

8rdf om 

Vinyl cblorldo 

Cuba c~r+mkLorlda 

noc&lmm akLorida 

OLb-0-W 

8~18hlon~bmm 
l.l-Dlahlo- 
1. t-DlaUatmLrr 

l,l-DlebAormocbvl~ 
8aasa 
alow- 
01c&L0ra- 
K-l- 
Tol- 
X71- 
trichloroflwrrr~ 

1, I-DlahlocnrLglrr 

l,J-Dtoblormp~ 

1 .I-DLWW 

. . 

co.5 

co.5 
ms 

co.5 

co.3 

co.5 

<0.5 

co.3 

co.3 

to.5 

co.3 

co.5 

co.3 

co.3 

co.5 

co.5 

co.5 

w- 

co.5 

to.5 

s- 

es 

w- 

ww 

mm 

0 

co.5 
<o.s 

es 

co.5 

CO.) 

co.5 

co.5 

co.5 

co.5 

co.5 

co.3 
co.5 

co.5 

co.5 

co.5 

co.5 

co.5 
em 

co.5 

co.3 
SW 

v- 

-- 

-w 

w- 

0 

co.5 

co.5 
-- 

co.5 

co.5 

co.5 
CO.5 

co.5 

co.5 

c0.s 

co.5 
co.5 

co.5 

co.5 

co.5 

co.5 
co.5 

SW 

co.5 

co.5 
w- 

-- 

SW 

sm 

-- 

0 

co.5 

co.5 
-- 

co.5 

co.3 

co.5 
co.5 

co.5 

co.3 
co.5 

co.5 
co.5 

co.5 

co.5 

co.5 

co.5 

co.5 
-- 

co.5 

co.5 
we 

es 

SW 

-a 

SW 

0 

co.5 

co.3 

s- 

co.5 

co.5 

co.5 

co.5 

co.3 

co.5 

co.5 

co.5 

40.3 

to.1 

co.5 

co.3 

co.3 

co.3 

-- 

co.5 

co.5 

-- 

-- 

-- 

-- 

-- 

0 

Cl 
Cl 

Cl0 

Cl 

c2 

Cl 
<3 

-w 

Cl 
Cl0 

Cl 

Cl 
c9 

-- 

Cl0 

t3 

c5 

Cl5 

<& 

c5 

cb 

Cl 
<b 
Cl 
-- 

0 

GERAGHTY B MILLER. INC. 



Tab10 2. VOiAtilO 0l8miO cm DOtWEd i8 hhliJ UtrhLn J ChOJ-l(ilO h&I&J Of C& 

CN hroapaco Corporalon, Bothg~o, Nou York. 

U-11 Nwbar: 10589 10389 10589 10-9 10599 10591 
S41b oara: 1018b 5187 7lU 11188 10186 91.b 

U.11 Depth (it): 7b 7b 7b lb 76 78 

VOiJtih or@.‘%iC C-J 

(coaJJnrrJClJnJ Ln q/L) 

Triehioroo+hflaaa 
Tocracblom~lm 
1.1,2-tricblorocriflwroochano 
1, 1, I-Trichloromctumo 
1, i, 2-Triahlomckma 

Chloroform 

BrAform 

Vlaayl chloride 
Carboa emtrmhAorido 

Mmh~lana chloride 

Otbrmo-sham 

8@lchlorwcbna 
l,l-DLchlomrLuoll 

1,2-Diahlomthu 
1 .l-DloUom~la8 
kara 
CUoro- 

olcuoro- 
Kchyl- 

Toll 
XT1.W 
Trichiorwflw-cham 

1,2-DLnhloroe94la 

1.3-DLau0rq~ 

1,2-Dlbtorrchmm 

Tocal Volatll. w w 

Cl 
Cl 

c8 
4 

Cl 
Cl 
Cl 
-- 

Cl 
cl 
Cl 
Cl 
0 
-- 

c8 
cs 
tb 

c20 

Cl0 
<b 

Cl0 

Cl 
tb 

Cl 
em 

4 

Cl 
Cl 
<7 

3 
c2 
Cl 
C2 
Cl 
Cl 
Cl 
Cl 
Cl 
0 
-a 

<7 
CJ 
<b 

<to 
<b 

<b 

tb 

Cl 
<7 

C2 
*- 

3 

Cl 
1 

c9 

Cl 
Cl 

Cl 
C2 
Cl 
Cl 
-- 

Cl 
Cl 
0 
SW 
-- 

CS 
Cb 

(17 
Cl 
tb 

Cl) 
Cl 
cl 
-- 

se 

1 

c2 Cl 
1 Cl 

c2 <8 

Cl Cl 
C2 C2 

Cl Cl 
c2 C2 
Cl -- 

*2 Cl 
-- <8 
Cl Cl 

Cl <l 
C2 0 
-- -m 

Cl3 c8 

cs 0 

CJ cl 

<12 Cl0 
Cl Cl0 

b Cl 

Cl Cl0 

Cl Cl 
<lS <b 

s- Cl 
-a SW 

7 0 

Cl 
Cl 

(10 
6 

<I 
Cl 
<3 
-- 

Cl 

t10 

Cl 

<l 
c9 
-s 

Cl0 

c3 
c5 

(25 
<b 

<5 

<6 
Cl 
<b 

Cl 
-- 

b 

Haa (1988, 1909) 



I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
t 
t 
I 
I 
I 
I 
I 
I 

trJa 11 7f $9 

udl hrkr: 10391 10591 10592 10593 10593 10593 

s-10 oato: 6/U 11/u 918b 10186 bl87 7IU 

Uoll o*pch (ft): 78 78 73 77 77 77 

vOiJCi1. Orgrrric cm 

(coacaatrarlopr In u&L) 

Trichlomc&hw 
Torrachlomthtla 
1.1.2~TrlchLontriflwmt 
l.l.l-Trlchlom~ 
1,1.2-Triahlomrhu 
Chloroform 
8rorfoa 

Vlayl cUorlda 

Carha cocra6hlorida 
Mo*loao chlari& 

DibrdororW 
BrdiohloBW 

1, l-Diehlomtbu 
1,2-Dlahlomrbrr 
l,l-Dlahlomtbql~ 
8oa8a 
CUoro- 
01ohL0ro- 
Kwl- 
Toll 
Xylem 
Trlchlormflw~~ 
1.2-Diahlom~l~ 
1, J-DlahLo~~ 

l,l-DibwW 

Total VolaUh W r’ 

Cl 
Cl 
tb 

-- 
w- 

CJ 

Cl 

c20 

tb 

cs 

CS 

Cl 
c8 

3 

c2 

Cl 
Cl 

1 
Cl 

Cl 
Cl 

Cl 

Cl 
-- 

Cl 
Cl 
Cl 
-- 

Ctj 

C3 

<5 

Cl2 

Cl 
8 

CJ 
Cl 

<lb 
-w 

Cl s- 

Cl -- 

Cl0 -- 

Cl -- 

Cl se 

Cl SW 

0 -- 
s- b7.b 

Cl mm 

Cl0 e- 

Cl -s 

Cl s- 

C9 -- 

s- sm 

Cl0 es 

0 -s 

Cd SW 

ClS -- 

Cb -a 

Cb -- 

~8 em 

Cl s- 

<b -- 

Cl -- 

-- -- 

0 b7.b 

3b 

2 

<7 

Cl 

4 
Cl 
(2 
me 

Cl 
c7 

Cl 

Cl 
0 

-- 

<7 

I 

<b 

(20 

<b 

<b 

cl 

Cl 
340 

ct 

me 

38) 

b0 

78 

<9 

Cl 

c2 

Cl 
Cl 

72 

Cl 
-- 

Cl 

Cl 
CS 
-- 
es 

7 

Cb 

Cl7 

Cb 

CL 

CS 

Cl 

330. 

-- 

127 

-1 

WI (lP88, 1988) 

GERAGHTY &.MlLLER. INC. 



Tablo 2. VOhtilO 0?8MiO w hCOCCd h hiiJ uirhla l Chrn-Ml10 h&w Of ch 
I 

Cm Aarospuo Corpor4ioa. Bothpyo, Ilav York. 

I 

Uall Nwbor: 10393 10393 10594 10594 10594 10594 
S-10 oaro: 11/u 12/u 10488 b/87 l/U Ill84 

Uall oapch (It): 77 77 7b 7b 7b 
76 

I 

VOlJCilO Or~mlc cm 

(coacaorrarioar La k&L) 

? 

TrLcUoroerhllm 
Tocraeblorom~lar, 

1.1,2-Triehlocotriflwroochana 

l,l,l-Trichlomthaaa 

1,1,2-Trichlomsbano 
Chlorofoa 

Brorfoa 

VLayl chlorida 
Carboo tocraklorida 

bbchylaoa ohlorida 

OlbrovaUonW 

BrI'lehlororc4am 
1 .l-OicUoroodam 

1, I-DieUomU 

1,1-DlcUomc&l~ 
aoua 
cuoro- 
018u0- 
Kthylba?aaa 
Tol- 
XIhW 
Trlchlonflw-chm 

1,2-DlaUom+blla 
1, J-Dlohlorq~ 

1.2-DLL- 

To-1 Voluti Dr8ah r 

51 
9 

Cl 
Cl 
Cl 
Cl 
Cl 
-- 

Cl 
-e 

Cl 
Cl 
Cl 
-w 

Cl3 
8 

cs 
Cl2 
cs 
<1 
cs 
Cl 
2b 

bd 

30 
SW 
-- 
-w 

Cl 
Cl 

77b 

Cl 
-w 

Cl 
Cl 
Cl 
-- 

3 
17 
1 
3 

Cl 
8 
2 

Cl 
284 

-- 
s- 

llb0 

83 170 
Cl Cl 

<8 <7 

2 3 
Cl ct 

Cl Cl 
Cl <2 
Cl Cl 
Cl Cl 
~8 cl 
Cl <2 
Cl Cl 
0 0 
-- -s 

<8 <7 
0 CS 
<b Cl 

(20 (20 
Cl0 <b 
Cb (4. 

Cl0 c8 
Cl Cl 
<b Cl 
Cl c2 
-- -- 

U 172 

230 
Cl 

Cl0 

2 

Cl 

Cl 
Cl 

1 

Cl 

Cl0 
Cl 
Cl 
<b 
-- 

Cl0 
CJ 
Cl 

<to 
<b 

4 

CS 
Cl 
c8 
-- 

237 

b&O 
<l 
(2 b 
<2 

Cl 

I 

I 
<Z 
Cl 
<2 

I -- 

Cl 
Cl' 
c2 I 
-- 

0 

<l 

Cl3 

Cl 
I -- 
I 

b&b 



c 
Y.11 bukr: 10595 lOS95 lOS96 10396 10590 10391 

S-la Dar.: 9188 b/87 7188 lOI 5187 8188 
Uall Dopcb (ft): 67 67 67 71 71 71 

YolAcLLo Ol8urlC Capowds 

(conconcrAcLow ln u&L) 

Trlcuoroo~l~ 
T.C~MblOrOOCb7LOM 

l.l.2-IrLohlotocr~lwroo~ 

1 , 1, L-TrlchloracbaM 

1,1,2-tttehlorachMa 

Chloroform 

ara:os 

Vla71 cblorldo 

C~tboa cecrbaUort& 

Mochylosw ablorldo 

Dlbraoohlomchm 
8r~L8hlom~ 

1.1~Diehl0roocbom 
1.2~oicbLomcluaa 

l.l-DLchlom94lam 

B- 
cbloro- 

DLeblon- 

I-l- 

Tolm 

Xylem 

Trlchloroflwror~ 
1.2-Dlauomtwl~ 
1,3-01&l0ropmpmm 
1.2~Dlbtorrc&m 

Tocal V014110 04Mla C 

1200 
2bOO 

-- 
650 

4 
7 

Cl 
3.8 
Cl 
-e 

Cl 
Cl 
89 
-w 

lb0 

cs 
<8 

<20 
<to 

b 

Cl0 
(1 

2ba 
Cl 
se 

4773.8 iOl8 

.5bO 

920 
-s 

300 
(2 

1 

<2 
-w 

Cl 
-- 

(2 
Cl 
57 
-- 

150 

CS 
Cl 

c20 
CL 
Cl 

Cl. 
<l 
90 
(2 
-- 

520 
1200 

es 

300 

(2 

b 

<2 

68 

Cl 
-- 

<2 

Cl 

58 
-a 

e- 

0 
<4 

Cl7 
Cl 
<b 

cs 
2 

lb0 
w- 

w- 

2270 

<l 
b 

se 

97 

(2 

Cl 

(2 

22.b 

Cl 
i - 

Cl 
Cl 
51 
-- 

. 12 
0 
CL 

c20 
Cl0 

<b 

t10 

Cl 
<b 

Cl 
w- 

U8.b 

Cl 

3 
-- 

120 

(2 

Cl 

<2 
6 

Cl 
-- 

<2 
<l 

72 
em 

lb 

<3 
<b 

(20. 
<b 
<b 

(8 
Xl 
<I 

<2 
es 

213 

Cl 
2 

Cl0 

52 

<l 

Cl 

<I 
se 

t1 
-- 

<2 
(2 

120 
me 
-- 

c3 
c5 

Cl2 

Cb 

c5 

<3 

cl 

<ll 
-- 
-- 

l?b 

. . 

GERAGHTY B MILLER. INC. 



Uall Pwbor: lOS98 10597 lOS97 10597 10597 10598 

S-Lo Dar.: 11188 10188 5187 6188 11188 10/88 
Uoll Dopcb (it): 71 bb 66 6b bb 77 

Vol~cllo or8uaLC cm 

(cowmcracloar la ry/L) 

Trlcbloroothtlw 
Tacraahloroo~lu 
1,1 ,I-Trl&lorocrliluorw~ 

l,l.l-T~lahlosom~ 

1.1.2-Trhhlora~ 

alorofoa 

Br&doa 

Vu& cblorrda 

Cubam c~cr8chlorlda 
~l~aUori& 
DLbramehlor01W 

Bdlablonthw 

l,l-o~auom~ 

1.2~01au0roorbu 

l,l-DLauomrLglu 
B- 

CUOrObW8M 
Dl&loro- 
2rh71- 
Tolurr 

Xylem 
Trlchloroflwn~ 

1.2~Dlauoelrr 

1,3-Dlolrl0rop~ 

1. I-DLL-W 

c2 

b 

c2 

63 

c2 

Cl 

c2 

25 

c2 
s- 

Cl 
Cl 

120 

210 

4 
120 

<8 

C5 
c2 

Cl 
c2 
-- 

Cl 
~8 

Cl 
Cl 
0 
-- 

CO 
Cl8 
Cl 

(20 
Cl0 

<b 

Cl0 
Cl 
<b 

ci 
sm 

124 

5 3 
'320 32 

<7 Cl0 
Cl Cl 
c2 Cl 
Cl Cl 
c2 <2 
Cl Cl 
Cl Cl 
cl es 

.<2 Cl 
Cl Cl 
CS tb 

w- se 

cl wm 

0 C3 
<b 0 

(20 c20 
<b <b 

Cl CS 
Cl CS 
Cl Cl 
1s cl 
c2 SW 
-a -- 

3bO 5s 

c2 
9 

c2 
Cl 

<2 
Cl 
c2 
Cl 
c2 
-- 

Cl 
Cl 
<2 
-- 

42 
0 
C1 

Cl2 

CS 
4 
0 
Cl 

Cl5 
.-- 
w- 

9 

5 
1100 

-- 

<5 

x2 

Cl 
<2 

Cl 
Cl 
-w 

Cl 
Cl 
<I 
-w 

35 

~18 

C6 

(20 

Cl0 
tb 

Cl0 
Cl 
<4 
Cl 
e- 

LlbO 

m (19aa.lWW 



Uoll hrkr: 1059a 1059a 10598 10599 10599 
s-10 oaco: 5187 6180 10188 lo/88 5187 

urn11 Dapch (fc): 77 77 77 b7 67 

Volactl~ or8Mlo coqowda 

(eoaconcr~cloM la q/L) 

Trlchlorooc41~ 
T~~tuhlorooch~lo~ 
1,1,2-Trlchlorecrtiluorsocham 
l,l.l-Trlchlorootbaw 
1 ,l.f-Trlchlomthm 

chlorofoa 
Braform 

V41 chloride, 

Carbon cocr8aUorida 

nm*lo~ ohlorldo 
DLL-o-- 
Brdlahlotortha 

l,l-DloUoroeU 
1,2-D1ahl0Nmbum 
l,l-Dlouormmcb7lu 
BOUSa 
cbloro- 
Dlcbloro- 
XChVlksrw 
Tolw 
x71- 
TrlchlorofluorprW 
1,2-01ohl0rw*1w 
1,3-DLehlorq~ 
1.2~OlbmW 

5 

7M 
ss 

Cl 
c2 

Cl 
-w 

6 
Cl 
-s 

c2 

Cl 
CJ 
es 

30 

Cl 
.<b 

c20 

<b 

<b 

Cb 

Cl 
<7 

Cl 
-- 

821 

MS 

Cl 
Cl 
Cl 
c2 

Cl 
Cl 
-- 

Cl 
Cl 
<b 

SW 

se 

0 

CS 

c20 

tb 

Cl 

CS 

Cl 
Cl 
w- 

20 8bO 980 

230 18 17 

5b <8 <I 

Cl 0 5 

Cl ct <2 

Cl Cl Cl 
Cl c2 c2 
Cl -- Cl 
Cl Cl Cl 
-s cl t7 

Cl Cl ct 
Cl Cl Cl 
ct CS c5 
m- -s -e 

C2S ~8 <7 

0 Cl8 Cl 
CS t8 <b _ 
Cb c20 (20 

Cl Cl0 0 

Cb Cb <b 

Cb Cl0 Cb 

Cl Cl Cl 
CO <b 10 
-w c2 Cl 
-- s- SW 

301 838 912 

m (1900, 19.9) 

GERAGKIYB MILLER. INC. 



Uoll 8wbor: 10599 10599 10600 10600 lob00 10600 

Suph Data: 6/U 10188 10186 4187 b/88 1OIU 

Uoll Dapch (fc): 67 b7 61 61 61 61 

VOl~Cll~ Or~MAC caqouxh 

(coecuxr~clopr Ln u&L) 

Ttlchlorw~h7l~ 

r*craau0rwc&71om 

1.1,2-Trlohlorwcr~iluoroecbma 

1.1.1-Tr1ahlosomcb~ 
1 , 1; 2-Tricbloroocba 

Chlorofoa 

Brkfoa 

Vln71 ehlorldm 

Caba cocrwhlortda 

noc~lom chloride 

Dlbr~ormthnm 

Brdlahlorwchem 

1.1~D1cb.l0roo~ 

1.2-01ahl0rooshaum 

1.1-01chl0rooch71aom 

Bono- 

ChlOto~~ 

018hloro- 

tCh71- 

Tolm 

x71an 
Trlchloroflsmtor~ 

1,2-0i&l0ruo~1aa 

1.3-Dlehlorq~ 

1.2~Dlbrmrbrr 

Total Voluih oqdi r 821 bP8 842 b70 372 

810 

15 
Cl0 

3 

Cl 

Cl 
<2 

3 

Cl 
-- 

Cl 

Cl 

CL 

-- 

-w 

Cl 

Cl 

(20 
<b 

C3 

0 

Cl 
C8 
SW 

670 

21 
c2 

b 

c2 

Cl 
c2 

Cl 

c2 
-- 

Cl 

Cl 

<2 
-- 

C23 

<S 

CS 

C22 

CS 

Cb 

0 

Cl 
Cl5 

se 

-a 

620 
11 
~8 

2 

c2 

Cl 
c2 

Cl 

Cl 
<8 

Cl 

Cl 

0 
s- 

CO 

C1 
Cb 

(20 

Cl0 

Cb 

Cl0 
Cl 

7 

Cl 
-- 

4bO 
9 

Cl 

1 

<2 

Cl 
c2 
-w 

Cl 
Cl 

i2 

Cl 

0 
-- 

<7 

0 
Cb 

c20 
tb 

<b 

tb 

Cl 
<7 

c2 
-s 

350 

12 
Cl0 

1 

Cl 

Cl 
c2 

1 

Cl 
-- 

Cl 

Cl 
CL 

-- 

-- 

0 
Cl 

<to 
CL 

Cf 

0 

Cl 

8 
-e 

350 
13 
c2 

2 

<2 

Cl 
<2 

Cl 

<2 
-- 

Cl 

Cl 
<2 
es 

<25 

0 

c3 

Cl2 

<3 

c5 

<3 

Cl 

(15 
-- 

-- 

365 

WI (19.0, 1nw 

r,FRAGHl=Y M MlUER- INC. 



I 
I 
I . 
I 
I 
I 
I 
I 

Tablo 2. VOlMih 0C8MiO cm Docoec~d Lo Uollr Uicbin . chroo-nila bd;w of ch 
Cm hrorpaco Corporacioq. Bochpya, NW York. 

Uoll itlabor: 

SaqLo oaco: 

Uoll Depth (fc): 

10101 10601 10601 10601 10602 10602 
1018b 5187 b/U 1lIU 10188 b/88 

67 67 67 67 56 36 

Volacllo Or8aala Coqourds 

(concmcracloaa ln w/L) 

Trlchlor#~lan 
Tocractdoracbl~ 
1.1.2-Trlchlorocrlfhoroochaao 
l.l.l-Trlchloromt 

1,1,2-Tritiorwu 

Chlorofoa 

Braf oa 

Vla71 chlorl~ 
Carbon cocraahlorlb 
Mchylwo dUorid 
Dlb-om+ 
Brdlohloror- 

l,l-Dlahlom~ 
1,2-D18hA0roacbMa 
1,1-D18u0romEh71oam 

CblO?ObOUO~ 

01chl0ro~ 
Ich7lbmimw 
Tolvrrw 

X7Laam 

Trlchloroflwmrhw 
1.2~Dlohlorw~l~ 
1.3-01ebl0mprqam 

1.2~DlbrowW 

5b 

8 

~8 

1 

c2 

Cl 
c2 

Cl 
Cl 

c8 

Cl 
Cl 
(1) 
-- 
c8 

C3 

cb 

c20 

Cl0 

<b 

Cl0 

Cl 

tb 

Cl 
s- 

87 

3 
Cl 

2 

<2 

Cl 
ct. 
Cl 

Cl 
<7 

<2 

Cl 

CS 
w- 

Cl 

CJ 
Cb 

(20 
tb 

<b 

<b 

Cl 
<7 

<2 
-- 

78 

b 

Cl0 

1 
Cl 
Cl 
c2 

2 
Cl 
-- 

Cl 

Cl 
<b 

-- 

-- 

C3 

CS 

(20 
<b 

CS 

CS 

Cl 

C8 
se 

92 87 

7b 

11 
c2 

1 

c2 

Cl 
(2 

Cl 
c2 
e- 

Cl 
Cl 
CP 

SW 

(23 
C3 
C3 

Cl2 

0 
0 
0 
Cl 

Cl2 
se 

56 

2 

~8 

c5 

c2 

Cl 
<2 
-e 

Cl 
<8 

Cl 
Cl 
C5 
-- 

~8 

cl8 
<b 

<20 

tb 

Cl 
tb 

Cl 
-- 

58 

Cl 

Cl 
0 

<3 

<3 

(20 

<b 

<3 

<5 

Cl 

<8 

2 

GERAGHTYBMUER.INC. 



Tablo 2. VolaCLl9 0r8MlC Caquamd# Docoocod &a tilla Uichlrr l Chrao-nilo udiw of c& I 

Cm hrospaco Corporaciorr. Bachpyo, H~u York. 

I 
Uall Wukr: lob02 10102 10903 10603 10603 10403 
s-10 Duo: 11/U 4187 10184 bl87 6188 11/U 

Uall oopch (fC): 56 5b 61 61 61 
61 

I 

Volacll~ OC9rrrlC CM* 

(eoncoacracLona Ln w/L) 

I 

TrlcUorooCh9lono 

T~crachloroechyl~ 

1.1.2-TrL&.Lorocrlflwroocham 

l.l,l-Trichloroocha~ 
1.1,2-TrlcblorooW 

chlormfoa 
Brorfoa 

Vh71 ehlorlda 

Carbon c~cranhLorl& 

Mach7low ahlorilr 

Olbr~or~cbano 

Brdlahlorazbam 
1.1~DlauorooctmM 

1.2~DlablorooCbam 

1.1-01chl0roa*1am 

BOO8W 

ChlOtobWC~ 

D1ahl0roboas~ 
t*1boMm 
Tol- 
x71mu 

Trlchlorofluotor~ 

1,2-DlahLorooC4lru 

1.3~Dlchloroprupam 

1.2~Dlbmthr 

Toed Volatllo w m 

12 19 
Cl Cl 
Cl <? 
Cl Cl 
c2 <2 

Cl Cl 

c2 c2 
Cl -- 

c2 <l 
-s cl 

Cl <2 

Cl Cl 

c2 0 
-- ss 

42 <7 

CS 0 

C1 <b 

Cl2 c20 

CS <b 

Cl <b 

CS cb 

Cl Cl 
Cl3 <I 

es <2 
em -- 

12 10 

37 

Cl 

c8 

8 

<2 

Cl 
c2 
-- 

Cl 
SW 

Cl 

<l 

5 
se 

-- 

0 

Cl 

c20 

Cl0 
Cb 

Cl0 
Cl 
<b 

-- 
-w 

50 

32 b8 

1 3 
<7 Cl0 

5 7 

c2 Cl 

Cl 1 
c2 <2 
-- 2 

Cl Cl 
-- -- 

ct Cl 

Cl Cl 

CS II 
-a es 

-- s- 

CS C3 
tb C3 

t20 c20 
<b <b 

<b C3 

cl 0 

Cl Cl 
cl c8 
-- -- 

-- -- 

bb 

b8 
3 

<2 1 

7 
<2 

2 8 
c-2 

1 
<2 
-- 1 

Cl 

<12 

<3 

C5 
I 

t3 

GERAGHTY B MILLER. INC. 



Y.11 Ehmbot: 10625 .Ob21 10621 10623 10623 10626 

S-A. oaca: 918b 5187 7/u 8/U 12I88 1OlU 
U.11 Oopch (fcl: 72 72 72 72 72 194 

I 

I . 

Trlch.loroothVl~ 

T0t~8Chl0W.tht1.0. 

~.1,2-~ti~o~crtfluoroot~ 

l.l,l-TrLchlorooU 

1’. 1.2~trichloroorhru 

Foroform 

Br-form 

Play1 chlorldo 

Carbon cot&oUorLdo 

Moth~1.0. OhlorLd. 

DlbrduklONU 

BrI*lohlor~tkM 

l,l-DL.hl.r..thm~ 
1.2~DL.u....cbM. 
l.l-Dl.U.ra~4h.m 
8.a.~ 
Chloro- 

Dkhloro- 
Eth~1bOM.0. 

Tol- 
xt1.M 
Triuhloroflue~~ 
1,2-01.hl....~1m. 
1,s0Lohl.r.p~ 
1,2-DLbrmothni 

110 

110 
-- 

89 

4 

Cl 
ci 

6.6 

Cl 
-- 

<l 
Cl 
21 
-w 

P 
c3 
Cl 

c20 
Cl0 

Cb 
Cl0 
2. 
21 
Cl 
-- 

3b7.4. 

390 
LOO 
-s 

180 
<I 

1 
<a 

3 
Cl 
-- 

Cl 
<l 
21 
-- 

30 
c3 
<& 

(10 
Cl 
<b 
Cb 
<I 
bb 
Cl 
-- 

1077 

580 

550 
14 

260 
Cl 
1 

<a 
es 

Cl 
-- 

Cl 
<l 
26 
-w 
-- 

c3 
c3 

(20 
<b 
CJ 
0 
Xl 

130 
se 
-- 

15u 

280 
290 
Cl0 

75 
Cl 
Cl 
<a 

5 
Cl 
-w 

<a 
Cl 
1; 
-- 
w- 

t3 
c1 

Cl2 
CL 
cs 
c3 
Cl 

'51 
-- 
SW 

718 

b0 
15 
-- 

22 
we 
-- 

Cl 
21 
Cl 
es 

Cl0 

t10 
5 

-- 

1 
Cl 
Cl 
Cl 
Cl 
Cl 
(1 
<l 
10 
-- 
w- 

154 

2) 
<l 
<8 
Cl 
<2 
Cl 
<2 

27.8 
Cl 
t8 
Cl 
Cl 
Cl' 
-- 

~8 
c3 
C6 

<20 
Cl0 
Cb 

<lo 
Cl 
<b 
Cl 
-- 1 

51.8 

GERAGHTY & MILLER, INC. 



Uoll Ihkr: 10624 

s-1. 0.c.: S/87 

U.11 Dopch (ft): 194 

10625 10625 

9/8b bl87 

67 67 

10125 10623 10126 
6188 10/u lOIN 

67 67 67 

VOlACLlO Or8aaLc CvUOdJ 

(eoncontratlom La q/L) 

Tricbl.r..th~l.m 
Tocraohloroo~loao 

1.1.2-TrtehlorotriiluorootJmm 

.l.l.l-Tri&loroot 

1,1,2-Trlchloroothun 
Chloroform 

8r-foa 

Viii71 chlorlda 

Carboa catr8ohlorldo 

Moch~Lo~ chloride 

Dlbrdomthm 

8rdlohlotarthmo 

l,l-DLchl.r..~ 

1, I-Dlcblomtbru 

l.l-Dl.hl.....&la. 

80~~ 

Chloroboao~ 

Dlohloro- 
tthtl- 
Tolw 
X7l.M 
Tri.hLonflw-W 
1,2-Di.U....~l~ 

1, J-Dlcblotq~ 

1.2~DLbmU 

Toed V.l.tll. O.#m&. B 

120 
5 

<7 

Cl 

c2 

Cl 

c2 
-- 

Cl 
<7 
c2 

Cl 

C5 

es 

<I 

C3 

<b 

(20 

<b 

Cl 

Cl 

Cl 
<7 

C2 

-- 

32 

6 

C8 

11 
Cl 

Cl 
C2 

Cl 

Cl 

~8 

Cl 

Cl 
C3 

-- 

0 

Cl 

~8 

(20 

Cl0 
Cb 

Cl0 
Cl 
<b 

C1 
v- 

2 

b 

C8 

1 

c2 

Cl 

Cl 
-- 

Cl 

~8 

Cl 
Cl 
CL 
s- 

C8 
C3 
t3 

c30 
<7 

c3 

Cl2 

Cl 
C3 

Cl 
-- 

123 rs 7 

120 

21 
Cl0 

31 
Cl 
Cl 
C2 

1 
Cl 
-- 

Cl 
Cl 
Cb 
-- 
w- 

C3 
Cf 

Cl0 
<b 

Cl 
C3 
Cl 
C8 
mm 
w- 

173 

61 

2s 
c3 
17 

Cl 

Cl 

Cl 

Cl 

Cl 
es 

Cl 
Cl 
2 

-- 

(23 
Cf 
c3 
Cl 
0 
Cl 
<b 

Cl 
Cb 
-- 
w- 

110 

Cl 
(1 

<8 

Cl 

<2 

Cl 

<2 
-- 

Cl 
cl 

Cl 

Cl 
0 

-- 

t8 

<3 

<b 

<20 

Cl0 
<b 

<lo 

Cl 

- <b 

Cl 
-e 

0 

Ra8 (1908, lP.0) 

m-m --.-., “..aw.. ce ..*m 



Uoll I)ukr: 1062b 10628 10628 10627 10628 .0628 
Sal. oat.: 5187 b/88 10188 blU 1018b 5187 

Uoil oopth (it): 67 67 67 310 67 67 

VO~Ctl~. O?lC.iC CoqoundJ 

(concoatratLoPr ln ry/L) 

TrlchlororChvloao 
Tecraohlot#thvl8OO 

i,l.2-Trlchlororriflumw~ 

l,l.l-Triehlorwcbmo 

1,1,2-Trhhlor.ocbM 

Chlorofoa 

8rmfoa 

nay1 chlorida 

Carboa ootrnhlorido 

Moch~loao chlorldo 

DLbrcluk18~U 

8rordkhhrorU 

l,t-DL.hL.r..ch.a. 

1,2-Dl.bl.r..ch.a. 

l,l-Dl.U....Ch~la. 

8.a.w 

ChlOrObOBO~ 

DL.hl.r.- 

Eth~lbuuoM 

Tolm 

XI1.M 
TridUoroflurrorcbm 

l.f-Dl.U.r...&la. 

1,3-DL&l.rq.qa. 

1 .I-Dlbra+hrr 

Cl 

Cl 
<7 

Cl 

c2 

Cl 
Cl 

<l 

Cl 
Cl 

Cl 

Cl 

0 

es 

<I 

c3 
<b 

c20 
<b 

<b 

Cb 

Cl 
<I 

Cl 
s- 

TotAl V.Latll. w C d 

Cl Cl 
Cl Cl 

Cl0 Cl 

Cl Cl 

Cl Cl 

.Cl Cl 
<2 Cl 

Cl Cl 
Cl Cl 
SW -- 

Cl Cl 
Cl Cl 

Cb Cl 
-- -- 
s- (28 
C3 Cl 
CJ C3 

<to Cl 
<b C3 
C5 Cl 
0 <b 

Cl Cl 
CO Cb 

0 0 

600 
18 

Cl1 

1 

Cl 

Cl 
Cl 

b 

Cl 
-- 

Cl 

Cl 
C5 
SW 
-w 

0 
c3 

Cld 
tb 

<I 

<b 

Cl 
9 

mm 
wi- 

b34 

Cl 

Cl 
<8 

Cl 

c2 

Cl 
<2 
w- 

Cl 

<8 

Cl 

Cl 

C5 
-e 

c8 

CJ 

Cb 

(20 

Cl0 
Cb 

Cl0 

Cl 
<b 

Cl 
-- 

0 

Cl 
Cl 
<I 

Cl 

<2 

ci 
<2 

Cl 
Cl 
<7 

<2 

<l 

<5 
-- 

<7 

<3 
<b 

<20 
<& 

CL 

(6 

<l 
<7 

<2 
-s 

0 

GERAGHTY & MILLER. INC. 



TabA. 2. V.l.til. 0r8M1. coqardr D.t..t.d l. WllJ utthhta . C&U..-Ml10 R.&u. of th. 

Gm &J.Jp..O C.rPO..tiOC B.thpy., lhu York. 

Uoll hrkr: 10921 10929 lob29 10129 lOb29 10129 
5~1. oar.: 7188 10186 b/87 7188 8188 12/u 

u.11 oopch (fe): 67 109 109 109 109 109 

VOl.Cl~. 0I8MiC cm 

(conconrrarLoPI Lo udt) 

TrLcJsloroothvlono 

TocrsoUoroochvL~ 
1,1.2-Tr;eUoratriilurootJmao 

l,l.l-Trtohloroo~ 

1.1,2-TrioblorooM 

Chloroform 

8rBform 

VLnyL chloridm 

Carbm eotraahlorido 

M..hylm. obloruo 

DibrM8wZb.m 

8rdiohloMW 

l,l-Dl.hlor..cham 

1,2-Dl.hlO...rLu 

1.1~Dl.uo...rhtla. 

8-w 
cu0ro- 

DL.hlo..- 

Ethyl- 

Toln 

X~LM. 
Tr ioUo.oiltmm~ 

1,2-01.hl.....41u 

1.3-0Lahl0cmp~ 

1 ,2-Olbtorrdu 

Total Vd~tll. e C 

Cl 

Cl 

Cl0 

Cl 
Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 
tb 
es 

es 

Cl 

C3 

Cl0 
tb 

C3 

C3 

Cl 
CO 
-- 

-a 

0 

29O 
370 

s- 

320 

Cl 

2 

Cl0 

32.7 

Cl 
es 

Cl 
Cl 
81 
-s 

w 

Cl 

C3 

Cl8 

Cb 

C3 

Cb 

Cl 

137 

Cl 
ee 

128a.7 

530 

1000 
-a 

500 

Cl 
2 

<to 
-a 

Cl 
we 

Cl 

Cl 
8b 
se 

220 
C3 
<5 

Cl0 
<7 

0 

Cl0 

Cl 

3bO 

ct 
s- 

267# 

bb0 

990 

130 

320 

Cl 
2 

tb0 
-- 

Cl 
es 

Cl 

Cl 
b9 

s- 

se 

Cl 

Cl 

Cl8 
<b 

3 

0 

2 

2OO 
-m 

w- 

2238 

650 

870 

Cl0 

280 

Cl 

Cl 

(2 

8 

Cl 
-- 

Cl 

cl 

7b 
s- 

-w 

c3 

4 

Cl2 
tb 

CJ 

0 

Cl 
190 

s- 

em. 

187b 

210 
390 

-- 

150 
-- 

2 

Cl 
19 

Cl 
-- 

<l 
Cl 
b2 
-- 

b7 

Cl 

Cl 

Cl 

Cl 

2 

Cl 

Cl 

lb0 

-- 

-- 

LOOP 

SbW.0: 



T.bl. 2. V.ht&h haMi cm Dotocrod In “.llJ ULrhlo l thr..-~11, ~+l;,,, of u 

G- kro.prco Corpor.tios, 8ochp40, lI.u York. 

u.11 nub.:: 10130 10130 lOb31 10631 10131 10631 
Ja+. D.t.: bIU 12lU 11186 5187 6188 11/u 

u.11 oopch (ft): 300 300 67 67 67 67 

volarL1o Organic cm.UldJ 
(eoneontr~rlePr In w/L) 

TrlehloroothVlosu 
Totramhlorom~lom 

1.1.2-tri~o~trifl~r~~ 

1.1.1~Tridklomthm 

1.1.2~Tri&lorath.m 

chl0r.f.m 

8rarfoa 

Vhvl ohlorido 

Carbw rotrmhlorida 

kthplwo ohlorida 

Dlbromahlo-W 

Drdloblorortkna 
l,l-OlolJomthm 
1, I-Dl.hl0.w~ 

1.1~DLohl.m*la. 
8oMm 
Q1.r.- 
ohhl.r.baum 
Ew1ba.a. 
Toltvlv 
Xylm 
TrichlorofLuoror~ 

1.2~Di.blo...*la. 

l,3-Dl.uo.op~ 

1 ,2-DLL-W 

Total V.l.til. w:r 

Cl 

<2 

Cl1 

2 

Cl 
Cl 
Cl 

1 

Cl 
e- 

Cl 

Cl 

C3 
-- 
-- 

C3 
C3 

(15 
tb 

C3 
Cb 

Cl 
~8 

-- 

3 

Cl 
2 

s- 

2 
-- 

Cl 
Cl 

3 

Cl 
-- 

Cl 
Cl 

5’ 
-- 

1 
Cl 

Cl 
17 

Cl. 
2 

Cl 
Cl 
Cl 
s- 

32 

380 

.9 
C8 

2 

<2 

Cl 
<2 

Cl 

Cl 
s- 

Cl 

Cl 

0 
-- 
w- 

Cl 
CD 

C2.D 
0 
Cf 
0 

Cl 
0 
w- 
w- 

3% 

310 

3 
<7 

1 

<2 

Cl 

Cl 

Cl 

Cl 
<7 

Cl 

Cl 

0 
-s 

<7 

C3 

tb 

CU 

Cl 

<b 

<a 

Cl 
0 

<2 
se 

314 

bb 
3 

Cl0 
2 

Cl 

Cl 
c2 

2 

Cl 
e- 

Cl 

Cl 
Cb 

-- 
-- 

c3 

Cl - 

Cl0 

Cb 

5 

C5 

Cl 

c8 
-- 

b3 
I 

c2 
7 

c2 

Cl 
c2 

Cl 
Cl 
-- 

Cl 
Cl 

Cl 
-- 

Cl5 

t3 

c3 

Cl2 

t3 

C5 

c3 

Cl 

Cl5 
-- 

es 

53 

+=-I 

m (19u. 1-w 

GERAGHTY & MILLER. INC. 



Uoll lhabor: 10132 1002 10132 lOb32 10133 lob33 
S-i. 0ac.t 11186 5187 6188 11/u 1118b 5187 

Uoll Dopch (fr): 67 b7 67 67 67 67 

VOhCil. 0I8MiC cm 
(coosmrrarioaa & uglt) 

Trkhlorooc&lem 

Tacrachloroothtlom 

1.l,2-Tric4loratriflruratbaao 

l.l.l-TrichlomoW 
1,1.2-Trlchloroosbm 
chlor.foa 
D-form 
Vitwl chlotido 
Carboa totraab.lortdo 

Moch~lo~ chlorida 
DlbrrukoOt01ti 

BrdloUomthu 

1 .l-Diohlorooshoaa 
1, t-Dl.U....W 

l,l-DlahLomc&lao 
D.n.m. 
Chloroboa8mo 

DL.hl...- 

Erhylbommo 
Tol- 

Xyloao 
Trichlorofluon~ 
1,2-0t.hA0....41~ 

1,3-Dl.U...pnpm. 

1,2-DLL-a 

Torrl V.l.tllo w C 

53 
6 

Cl 

2 

<2 

Cl 

<2 

Cl 

Cl 

<8 

Cl 
Cl 
C3 
-- 
c8 

C3 

C3 

C2D 

0 

c3 

Cb 

Cl 

C3 

Cl 

bl 

87 
7 

<7 

2 

Cl 

Cl 
<2 

Cl 

Cl 
Cl 

Cl 

Cl 

0 
-s 

Cl 

c3 
<b 

<to 

<b 

<b 

Cb 

Cl 
c7 

<2 
w- 

90 

130 
4 

Cl0 

Cl 
Cl 
Cl 

Cl 

2 

Cl 
-w 

Cl 

Cl 
<b 

ss 

w- 

c3 

CD 

<to 
<b 

Cl 

t3 

Cl 

c8 
s- 

-- 

138 

110 
13 

Cl 

1 
c2 

Cl 
Cl 

Cl 
Cl 
es 

Cl 
Cl 
Cl 
w- 

Cl2 

c3 

0 

Cl2 

Cl 

<I 

0 

Cl 
Cl2 

-- 

s- 

124 

81 5b 

7 8 

<8 <I 

1 3 

Cl <2 
Cl Cl 
(2 <2 
Cl Cl 
Cl Cl 
C8 Cl 

Cl Cl 
Cl Cl 
C5 C5 
-- -- 

C8 <7 

0 c3 

c3 <b 

Cl3 c20 

C3 Cb 

c3 <b 

Cl Cb 

Cl Cl 

C5 <7 

Cl c2 
-- es 

89 65 
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Uoll Nwbor: 

5~1. DIN: 

u-11 oopch (fc): 

10633 10133 

5IU 11/U 

67 67 

10131 1063b 1043b 1063b 

lli8b 4187 6188 11/u 
67 67 67 67 

Vqlatih Or&JJliC CwOWdJ 
(conconcrarlona ln w/L) 

Trkhloroothtlw 

TocracUoroorhtlcao 

1,1.2-Trl~orotrifluoroo~ 

l,f.l-TricUoroocbao 
1, i . f-rriehlorootharu 

Chlorofos 

8rBfoa 

VLn7L ehlorido 
Carbaa tocruUorid0 

~ch~Loo0 chLorido 

DibramahLorwW 

Br~i8Uororthmao 
l.l-D~.hl.r..tb~. 

1,2-D~.hl.~..U 

l,l-Diohlomchvloao 

DoMa 
Chlorobonoa 

Dkhlorobaum. 

Eth,lbar&o 
Tel- 
XI1.M 
Trlchlorofluo+orsbam 

1,2-01oU.r..chy1~ 

1.3~Dl.hl.r.pr.p6o 

1. t-Oib~~h4m 

. 
57 

7 

0 

1 

Cl 

Cl 

Cl 

1 

Cl 
-s 

Cl 

Cl 
<b 

ss 

c3 

CL 

cl8 

0 

c3 

0 

Cl 
c8 

w- 

bb 

5b 
8 

Cl 

1 

Cl 

Cl 

il 

Cl 
Cl 
-w 

Cl 
Cl 
<2 
-- 

ClD 

c3 

CJ 

Cb 

c3 

Cl tb 
Cl 
cb 
-; 

-- 

580 

9 

c8 

2 

Cf 

Cl 
Cl 
-- 

Cl 
Cl 

Cl 

Cl 
0 
s- 

c8 

c3 

c3 

Cl2 

Cb 

Cl 

Cb 

Cl 
4 

Cl 
-a 

bS 591 

280 

7 

<7 

1 

<2 

Cl 
c2 
se 

Cl 
CT 

<2 

Cl 
C3 

SW 

Cl 

c3 

<b 

Cl0 

<b 

<b 

c8 

Cl 
<7 

c2 
w- 

2n 

78 110 

8 11 

Cl0 c2 

1 1 

Cl <2 

Cl Cl 
Cl Cl 

3 Cl 

Cl c2 
-e -- 

Cl Cl 
Cl Cl 
<b <I 

-v c25 

c3 c3 

<I - c3 

(20 Cl2 

<b c3 

c3* C5 

C3 c3 

Cl Cl 

cl Cl5 

90 122 

urlL v p.8 llcar. 
l - -tla mupmtd. 

--as-. 
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T.bl. 2. VOhCil. -Mt. Cm ~C.0C.d b hllJ UlLhin A ChNO-it~~. u&W Of ch. 
Cm hrorploo Carp0r8rloa. BOchp080, hu York. 

Uoll N&r: lob35 10135 LO635 lOb3b 1013b 1013b 
S-1. Dar.: lll8b bIU 10188 lll8b bl87 6/U 

Uoll Depth (it): b3 b5 65 5b 5b 56 

vOl8tllO Or8MiC cm 

(coauoarr~elow ln ry/L) 

Trichloroo~lw 
Totruhloroo~lono 
1,l.2-Tricblor.crifluotchm 
l.l.l-Trichl0racb.o 
1,r; 2-tti0hloroochao 
Chlorofom 

h&for 

Vl.71 chloride 

Carboa rotr.chLorid. 

Moth~lo~ aUori& 
0Lbw.nW 

Br~lchlomshno 
1.1~Dl.hA.ro..b.m 
1.2-Dichloracbm. 
l,l-Di.hlor..?hyl.m 
8.n.w 

CUorobm.0~ 

Dkhlor.- 

Eth~1b.a.m. 
Tolwm 
xt1.M 
Trlohlo.dlwmcbam 
1, I-Di.U.r..c4lru 

1.3-01.bl.mp~ 
1, t-D&b-U 

95 
b 

cl 

3 

<2 

Cl 
<2 
-- 

Cl 
c8 

Cl 
Cl 
c5 
-- 

Cl 

c3 

c3 

Cl5 

C3 

0 

cl 

Cl 
C3 

Cl 

102 

31 
1 

Cl0 
Cl 
Cl 
Cl 
Cl 

1 
Cl 
es 

Cl 
Cl 
Cb 
-- 
-- 

c3 
c3 

Cl0 
Cb 

c3 
C3 
Cl 
c8 
-- 
me 

33 

8 Cl 
Cl Cl 
c3 C8 

Cl Cl 
Cl <2 

Cl Cl 
Cl Cl 
Cl es 

<2 Cl 
-- <8 
Cl Cl 
Cl Cl 
<2 Cd 
-- -- 

Cl3 cl 
c3 c3 
Cl c3 
tb Cl2 

c3 C3 
CL 0 
Cb C6 
Cl Cl 
c8 CS 
-s. Cl 
-- SW 

8 0 

Cl 
Cl 
~8 

Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
cl 

Cl 

Cl 
<b 
es 

<I 

c3 

c3 

c30 
<7 

c3 

Cl2 

Cl 
C3 

Cl 
-- 

0 

Cl 

Cl 

(10 

5 

Cl 

Cl 
c2 

3 

Cl 
-a 

Cl 

Cl 
8 

-- 
-- 

t3 
C3 

c20 
<b 

c3 
c5 
Cl 
c8 

Cl 
-- 

16 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Uoll Ilabor: 

S-1. oator 
u.11 oopth (it): 

1063b 10812 10812 10812 10813 
1OIU b/87 6168 11188 bl87 

5b 93 93 93 67 

Vol.c~lo Orsroic Cm 
(eoruoorr.tiom. Ln w/L) 

.0813 
6168 

67 

Trlchloroot4lam 
Totrsahloroot&l~ 
1,l.2-Tri8hLorotrifl~rootbmo 

l,t,f-triab.lorootbmm 
l,l.2-rriab.lomthmo 
Chlorofom 

Bromfom 

Vhyl chLorido 
Carbom totrwUori~ 

Mahylm ohlortdo 

Dlb.a..hl.~tbrr 

BrdhhlomW 

1,l -DloUomthmm 

1.2~018hlotw~ 
1, l-ohhlomcWl~ 

QLoro- 
Dichl...~ 
Ethyl- 

r0ha0 

xy1.m 
TrlAlomflrw- 
1.2-Dhhlemt4yLrr 
1,3-01ou0..p.opm. 
L,2-DlbmM 

Cl Cl 
Cl 3 
c3 Cl 
10 Cl 
Cl Cl 
Cl Cl 
Cl Cl 

b Cl 
Cl Cl 
-- <7 
Cl c2 
Cl Cl 
20 C3 
se se 

Cl2 Cl 
c3 c3 
0 <b 

tb Cl0 
Cl <b 

Cl <b 

Cb Cb 
Cl Cl 
<8 Cl 
Cl c2 
sm se 

34 f 

Cl 
8 

Cl0 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
-a 

Cl 
Cl 
tb 
em 
ms 

c3 
c3 

<to 
Cb 

Cl 
CJ 
Cl 
c8 
SW 
--. 

8 

Cl 
7 

Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
Cl 
ss 

Cl 
Cl 
Cl 
es 

Cl2 
0 
c3 

Cl2 
Cl 
0 
Cl 
Cl 

Cl8 
wm 
s- 

7 

6 
Cl 
<I 

b 

Cl 
Cl 
Cl 
es 

Cl 
ee 

<2 
Cl 
C3 
-- 
me 

c3 
c3 

00 
cl 
0 

Cl2 
Cl 
C5 
s- 
-- 

10 

6 

1 
Cl0 

Cl 
Cl 

3 
Cl 
<l 
Cl 
-s 

Cl 
il 
<b 

-- 
es 

<J 
c3 

c20 
<b 

c3 
c5 
Cl 
c8 
es 

m (LPOO, 1-B 

‘ 
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Uoll lhmbor: 10813 108lb 1081b 10811 10813 10815 
Sal. oat.: 10188 5187 blU 11/U blb7 b/U 

U.11 oopth (ft): 67 72 72 72 61 61 

VOlJtilJ Or8UhiC coqerrrdr 

(coac~nrr8tlow la t&L) 

Trichlorootblom 

Totrmhlormot&lm 

1.1.2-TrioUorotrtihorcmtb.ao 

l.l.l-Tri&loroocbmo 
1,1,2-TriehLoroaum 

Chlorofom 

Brbfom 

Vinyl chloride 
C.rbao rorrmhlorido 

Moch7loao chloride 

Dlbrmor-tbam 

Brdiclrlomcbano 
l,l-Di.hlor..rhu 
1,2-Dlahlomchm 

l,l-olouorom~loM 
B0a.a 
chlor.- 
Di.hl...bm.rw 

Echylbamoao 
Tohmno 
XIloM 
rridalocoflwtrccl 
1,2-DicUomcbrl~ 

1.3-Dl.uo~~ 

1,2-Dlbm+hu 

Total Vol.tih 0.8-b - 

9 

1 
C3 
1 

Cl 
3 

Cl 
Cl 

Cl 
-- 
Cl 
Cl 
<2 
-- 

Cl9 

c3 

0 

tb 

0 

<b 

Cb 

Cl 
~8 

w- 

es 

lb 

.- 

73 

3 

0 

5 

Cl 

Cl 
Cl 

Cl 

Cl 
Cl 

<2 

Cl 

5 
-- 

<7 

<3 

Zb 

(20 

tb 

<b 

~8 

Cl 
Cl 

<2 

-- 

U 

72 

b 

Cl0 
3 

Cl 
Cl 
Cl 

2 

Cl 
me 

Cl 
Cl 
tb 

e- 
SW 

Cl 

c3 

c20 

<b 

0 

0 

Cl 
<8 

-- 

-w' 

81 

U 

b 

(2 
2 

(2 
(1 
Cl 
Cl 
<2 
-m 

Cl 
Cl 
2 

-* 

(2s 
<3 
c3 

<la 
<3 
0 
c3 
(1 

(18 
-a 
-- 

78 

Cl 
Cl 
<I 

1 
Cl 
(1 
(2 
Cl 
Cl 
-s 

(2 
Cl 
0 
-s 
-s 

c3 
Cb 

(20 
Cb 

Cb 

<b 

Cl 
c7 
-- 
-- 

1 

Cl 
<l 

Cl0 

2 

Cl 

Cl 

<2 

Cl 

Cl 
es 

Cl 
Cl 

<b 

s- 

em 

c3 

<3 

<20 

0 

c3 

<5 

Cl 
~8 
me 

UrlLau- prltur. 
l - mt1a Npatod. 

--Mm. 
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u.11 -t: 10113 LOIlb 1081b 10117 10817 10817 
s-1. oar.: 11/U 6/U 11/u 51a7 b/U 11/m 

U.11 Oaprh (fr): 61 130 130 51 51 51 s 

'JOLacLLo Or~MLc coqouda 

(concoarr~cLoM La W/I.) 
_.. 

TriChl0YOOth7lWO 

t*CrWhlOCW*lOW 

1,1.2-TrichlorotriflWro~ 

l,l.l-Trkhloroot 

f.l,2-trkhloroo~ 

"Chlorofoa 

i-fosm 

V&71 chloride 

Carbeo tortaohLorU0 

lcoch~low chlorldo 

Olbrruklomcbum 

BradbhLomchMo 

bP 64 

2 2 

Cl0 ..-a 

12 11 
Cl Cl 

1 2 

<2 Cl 

II b 

(1 Cl 

Cl <l 
Cl <l 
11 13 

4 u li0 

3 
Cl 
<7 

11 

<2 

<l 
<2 

<l 

<l 

<7 

<2 
<l 
<I 
-- 

<? 
c2 
<b 

(20 

<i 

CL 

<6 

t1 

<? 

<2 
w- 

lb 

2 2 
<l Cl 

Cl0 (3 

11 9 

Cl Cl 

Cl Cl 

<2 Cl 
Cl <l 
Cl Cl 

Cl Cl 
Cl <l 
<b <2 

-e C25 

C3 <3 

CJ - c3 

(20 <b 

Cb <3 

c3 eb 

0 Cb 

Cl Cl 
C8 C6 

12 11 

GERAGHTY B MILLER. INC 



UoAl Nwbor: 
S-10 oaro: 

UoLl oapch (ft): 

Volacllo Oraaaic Caqouada 

(eoncoarr~tlou La ry/L) 

10818 10810 10818 10810 10820 10820 

5187 7188 11188 &I87 618a 11/U 
56 54 54 72 72 72 

Trlchiorooe41~ 
Tocraohloroorbglw 

t,l.2-Trichlororrifluoroo~ 
l:l,l-Trlchlor#~ 
1,1.2-TrichlorooChaM 

Ghlorofoa 

8rBfos 
0-71 chlorib 
Carbep tmtrmhlortdo 

klah7loao chlortdo 

Dlbrdor-U 

BrI1LahlorwW 

1.1~DleuOroo~ 

1,2-0i8hloroocham 

l,l-DL8haoraocbvllu 
BWW 
ChlOroLI'U 
Dlchloro~ru 

Ith7lbawenm 

Tolm 

x71ona 

Trlchlormflcum~ 

1,2-D1ahl0rnz41ao 

1,3-D1ahL0tq~ 

1, t-DIbwcLu 

10 

Cl 
<7 

Cl 

c2 

Cl 
c2 

Cl 

Cl 
<I 

CZ 

Cl 

C3 

SW 

<7 

C3 

Cl 

<a0 

Cl 

Cl 

Cb 

Cl 
<7 

CZ 

-a 

10 

29 

1 

Cl 

Cl 

ti 

Cl 

<2 

1 

Cl 
-w 

Ci 

Cl 

C3 
-- 

s- 

C3 
Cb 

Cl7 

<b 

CL 

C4 

Cl 

CO 

-- 

s- 

31 

30 
1 

4 
Cl 
Ci 
Cl 
Ci 
Cl 
C1 
-s 

Cl 
Cl 
CZ 
-w 

CZS 
C3 
0 

Cl2 
C3 
10 
C2 
Cl 

Cl8 
s- 
-a 

1U 
7 

<7 

7 

<t 

Cl 
c2 

es 

Cl 
c7 

Ci 

Cl 

8 

-w 

<7 

c3 

Cl 

<a0 

<b 

CL 

Cl 

Cl 
c7 

4 

wm 

ro ‘.I 1W 

280 290 

10 12 

Cl0 3 

b 5 

Cl <2 

Cl 1 

<2 <2 

8 Cl 
Cl <2 

-- -- 

307 317 

l 



I 
I 
I 
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I 
I 
I 
I 
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I 

Yell Nukr: 10821 10821 :0821 10822 10997 10997 
s-1. oara: &I87 6188 :l/ba bl87 bib8 12/18 

U*ll Oapch (ft): 56 56 5b 122 694 69b 

v01ac11. Or~MLc Coqowds 

(concwxrartoaa ln ML) 

Trtchlorootbtle 

Tatrwhloroothjlm 

1.1.2-TricblotorrLflwr~c~ 
l,l,l-Triehloruacbaa 

1.1.2-Trichloroocbaw 

Chlorofoa 

brodfoa 
VLntl chlortda 

Carti cotrdortb 

~*ch~leaa chlortdo 

OLbr~or~Cbaao 

Br~Lahlormtbam 

1 ,l-OLchloroo~ 

1.2-DL8hL0coo~ 

l.l-Dlchloromthtlru 
BOMW 

Chlorobaa8m 

Dhhloroboauw 

Ech~lb- 
Tol- 

XILOW 
Trichloreflwn~ 

1, I-Dkhlomt4lo~ 

1,3-Okhlorop~ 

1.2~Dtb-c&m 

31 
Cl 
<I 

b 

<2 

<l 
<2 
-- 

Cl 
<7 

<2 

Cl 
0 
-e 

Cl 

C3 
Cb 

<20 
<b 

Cl 

~8 

Cl 
10 

Cl 

7 

(1 

Cl0 

Cl 
Cl 
Cl. 
t2 

1 

Cl 
-s 

Cl 

Cl 
<b 
-- 
-- 

C3 
0 

<20 
<b 

b 

0 

Cl 
C8 

3 4 

C2 3 

C2 Cl 

Cl 6 
C2 C2 
Cl Cl 
Cl c2 
Cl 2 

c c2 Cl 
s- we 

Cl C2 
Cl Cl 
Cl 13 

280 150 
Cl ‘1 

Cl1 -- 

1 1 
Cl -- 

Cl Cl 

Cl <l 

8 1 

1 1 
-m -- 

Cl Cl 

Cl Cl 

<3 -- 

Cl8 w- 

C3 0 
C3 <b 

Cl2 (20 

(3 Cl 

0 CL 

43 cl 

Cl Cl 

Cl3 <7 

47 12 3 28 290 160 

NcDl (1988. 19.0) 

. 
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Uoll Nwbor: 10998 10988 10999 10999 11000 11000 
s-1. Data: 6188 11/u 6188 12/u bIU ll/ba 

Uoll oapch (fr): 324 324 333 33s 131 131 

V01ac11. Or8MLc Coqowds 

(eoncwcratloaa Us y/L) 

Trlchlorw~lm 
T~zrachloroo~l~ 

1.1,2-Trlchlorurr~lwruotbmm 

l,l,l-Triehloroat 

l.l,t-Trtehloromcbaa 

Chlorofos 

Brmfoa 

V&71 chlorLd0 

Carboo cotr8ahLorldm 

Uothvlm ahlorib 

Oibrllu*lomtlmsm 

BrI’leUotarchm 

l.l-0Lchl0ruochM 

1.2-01cu0meckm 

l,l-Dla&loru*lmo 

ChlorO- 

DLchloro~~ 

ah7lbaumm 

Tel- 
XrhM 
Trtchloroffwn~ 
1,2-Dlcuoroo*lmm 

1.3~OLahlOropra)rr 

1, I-DLbmchm 

200 
4 

9s 

lb 
Cl 

Cl 
<2 

68 

Cl 
-s 

Cl 
Cl 

b 

-- 

-- 

C2 

c3 

(20 
Cb 

C3 

0 

Cl 
11 
-- 
SW 

170 
4 

b2 

15 

Cl 

Cl 

Cl 
3 

(2 
-- 

Cl 
Cl 
5 

-- 

C2S 
Cl 
C3 

Cl2 
C3 
0 
Cl 
Cl 

(20 
-- 
-- 

280 

Cl 
Cl 

Cl1 
Cl 
Cl 
Cl 
<l 
Cl 
Cl 
-- 

Cl 
Cl 
C5 
se 
s- 

0 
(3 

Cl5 
<b 

(3 
<b 

Cl 
c8 
-- 
-- 

0 

Cl 
Cl 
ss 

Xl 
SW 

Cl 
Cl 
Cl 
Cl 
es 

Cl 

<l 
Cl 
e- 

Cl 
Cl 
Cl 
(1 

1 
6 
b 

Cl 
Cl 
mm 

w- 

13 

9 

Cl 

Cl0 

Cl 

Cl 
Cl 
Cl 

1 

Cl 
-- 

Cl 
Cl 
<b 
-- 
es 

C3 
C3 

Cl0 
<b 

0 
C5 
Cl 
~8 
-- 

b 

(1 

(2 

1 

(2 

Cl 

<2 

Cl 

(2 
-- 

Cl 
Cl 
c2 
es 

<2s 
<3 
<3 

Cl2 

<3 

C3 

<3 

Cl 

Cl5 
-e 

-- 

7 

IQT (1988, 1nw 
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Table 3 - Production Well Water-Quality Data, 
Grumman Aerospace corporation, Bethpago, 
New York 

. 
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?a49 : :f . 

UC11 Nubor: 1 2 3 b 5 6 8 9 
1-h z.cc: 3117199 3122199 3122189 3122189 3/l7199 3122199 3tl7t89 3t2o{ag 

Pareears 
I conc*nr:~cloa Ln ,J4lml 

~un:crr Lndlcar~d) 

1.2 
(1.0 

<0.05 

3.0 

9.9 

co.01 
CO.05 

68.5 

(1.0 

<0.2 

11.8 
to.1 

1.2 

<O.l 

b.5 

<O.Ol 
to.1 

3.5 

7.5 

e.0 

to.1 
53.0 
Cl.0 

1.2 
Cl.0 

co.05 

4.1 

13.5 

CO.01 
(0.05 
104.5 

Cl.0 
SO.2 

1S.l 

<O.l 

1.6 

X0.1 
b.7 

to.01 
<O.l 

4.0 
13.b 

5.8 
X0.1 
75:0 
a.0 

1.7 
(1.0 

CO.05 

b.1 

11.9 

co.01 
to.05 

01.0 

c1.0. 

to.2 

13.9 

<O.l 

1.5 

<O.l 

b.0 

to.01 

SO.1 

3.5 

9.1 

CJ.0 

<O.l 
58.0 

<l.O 

0.82 
t1.0 

to.05 
b.b 

1b.b 

to.01 
SO.05 

PI.& 
Cl.0 

to.2 

18.b 
to.1 

l.b 

co.1 

4.0 

<O.Ol 
to.1 

3.7 
11.0 

a.0 

to.1 

64.0 

Cl.0 

6.12 
Cl.0 

(0.03 

7.7 

23.b 

co.01 
to.05 
1b6.b 

Cl.0 

to.2 

32.2 

0.24 

2.8 

<O.l 

5.3 

to.01 

co.1 

4.0 

lb.9 

8.9 

to.1 
128.0 

Cl.0 

3.3 

<l.O 

so.05 

7.0 

16.8 

(0.01 
CO.05 
1r9.3 

Cl.0 

to.2 

27.3 

O.bl 

2.3 

co.1 
5.8 

<O.Ol 
to.1 

b.5 

14.1 

8.b 
<O.l 

91.0 

cr.0 

5.4 

<l.O 

CO.05 

10.m 

22.8 

ea.01 
<0.05 

179.9 

t1.0 

<0.2 

r3.1 

<O.l 

b.1 

co.1 

6.9 

to.01 

x0.1 

b.8 

16.5 

22.0 

go.1 

157.0 

Cl.0 

1.7 

Cl.0 

<0.05 

6.6 
lb.0 

co.01 
to.05 

118.2 

Cl.0 
to.2 

26.3 
<O.l 

'2.3 

co.1 

6.0 

to.01 

co.1 

3.8 

11.9 

5.1 

to.1 

87.0 

(1.0 

ND Nor daccetmd. 

.ylrl MLcro~ram pet UlLlllto~. 

-IL Mlero8rrr par LLwr. 
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Yell Numb-r: 10 11 13 lb 1) 16 
Sal. Dar.: 3/l?l89 3120189 3llbl89 3120189 3122189 3ilbl89 

(conc8acr8cloa & q/d 
unl*rr LndlC~Cad) 

ALkdinlZ7 2.7 
ALUlPv Cl.0 

-ia (0.0) 
Calclu 2.b 
Chlortda 22.8 
Chraiu (haxav~loar) to.01 

Chraiu (ror~l) to.os 
Coduerrtlr7 (&ala) 16a.8 

COPP- (1.0 
Pluaitdi <o.t 
~rdaa~~ 9.4 

Iroa 4.1 

rt4sa4LU 0.78 
naaaanaaa <O.l 

Nlrraro 9.b 
Nitrica to.01 

Phoapbata to.1 

SLLCM 3.b 

JodLu 31.3 
Sulfate 20.1 
Surf4caarJ mu) co.1 
focal Dlssolvad sallda 138iO 

2Lna Cl.0 

2.3 
<l.O 

<o.os 
6.3 

15.3 
(0.01 
to.03 
121.4 
(1.0 
<0.2 
25.7 
CO.1 
2.2 

<O.l 
6.1 

co.01 

CO.1 
3.7 

13.0 
a.0 
<O.l 
93.0 
c1.0 

2.b? 

t1.0. 

to.os 

1.1 
3.8 

to.01 

<o.oa 
2b.9 
tl.O 

to.2 
6.3 

CO.1 
0.G 
to.1 
1.1 

<O.Ol 
to.1 

3.1 
3.2 

a.0 
<O.l 

21.0 
Cl.0 

3.2 
c1.0 

(0.0s 
3.9 

10.3 
<OS01 
CO.0) 

78.1 
<l.O 
co.2 
16.7 
CO.1 

l.S 
co.1 
4.0 

go.01 
to.1 

3.3 
8.9 

cs.0 
.x0.1 

b9.0 

a.0 

0.82 
tl.O 

<o.os 
3.0 

12.9 
to.01 
CO.06 
8S.S 
(1.0 
<0.2 
11.0 
0.18 

1.1 
co.1 
6.1 

<O.Ol 
CO.1 

3.8 
11.) 
0.0 
<O.l 
37.0 
Cl.0 

2.9 
(1.0 

<o.os 
8.b 

19.b 

co.01 

to.05 

lb7.0 
(1.0 
to.2 
38.3 I 
to.1 
2.9 

co.1 
6.8 

co.01 
to.1 

3.9 
16.5 

6.0 

co.1 

1r1.0 
a.0 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Wall Mar: 1 2 3 b 1) 6 a .r: 9 

5-h wcm: 3117199 3122ia9 Y/22/89 3/22/a) 3117189 3122199 Yl17la9 3120189 

Oraaalc Coqourds 

ACOCOM 

auumaa 

Carboa T~erachlorida 

Chlorofoa 

l,l-Dkhlorooch~lau 

1.2~DLchlorwch~lsaa (total) 

Hmch7loam Chlorlda 

kIath7lahyl LCOM 

“.&4711JObUt71 ItC#M 

PhaM1 

T*crachloroa*laom 

x01- 

l.l.l-Trlchloromthaw 

TrichLoroa*lonm 
Tri&lotocrtflwraat 
Vla7l Chlorlb 

X7l.M (tocal) 

2.0 

ND 

9.0 

ND 
6.0 

3.0 
<l.O 

9.0 

ND 
Cl.0 

28.0 

ND 

S.0 

lb300.0 
9.0 

Q 

Cl.0 

2.0 

w 

No 

Cl.0 

3.0 
11.0 

Cl.0 

6.0 

1.0 

1.0 

30.0 

110 

6.0 

671.0 

9.0 

m 

Cl.0 

ND 4.0 

ND Q 

ND a0 

Cl.0 Cl.0 

<l.O 2.0 
b.0 S.0 

ND ct.0 

7.0 3.0 

ND 2.0 

Cl.0 1.2 

12.0 10.0 

Q Q 

a.0 2.0 

86.0 2r2,0 
6.0 Q 

ID 0 

Cl.0 Cl.0 

0.0 

ND 

ND 

1.0 
17.0 
19.0 

2.0 

3.0 

2.0 
Cl.0 

94.0 

Q 

20.0 

147a.o 

30.0 

52.0 

3.0 

2.0 

ND 

No 

m 
3.0 

ND 

(1.0 

Cl.0 

Na 

1.0 

Q 

10 

Q 

Cl.0 

No 

m 

Cl.0 

2.0 1.0 

ND ND 

b.0 ND 

2.0 ND 

a3.0 10.0 
3.0 <l.O 

2.0 <l.O 

2.0 1.0 

1.0 Nn 

Cl.0 Cl.0 

162.0 No 
ND Cl.0 

150.0 b3.0 

lb6.0 5b.0 

b.b 1.0 

No ND 

Cl.0 ND 
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Tablo 3. Producrtoa till Uacrr-Qullc7 Data. Cnrva kroapue Corporatica. 2achp4* Na York. 

Wall N\obar: 10 11 13 14 15 16 

S-l* Daco: 3ii7ia9 3125189 3ilb189 3itoia9 3122189 3iibla9 

Pata0ucrs 

(conc*ncraelon La 1*/L 
unloas Lnacard) 

AOOCOM 

s*asua 

Carbon TacrachlorLdr 

Chloroform 

l,l-0icUoro*ch7losu 

1,2-DLchioro~ch7l~aa (tocal) 

M~ch7luu ChlorLda 

M&h7lorh71 Kmroaa 

r4ah7lLrobur7l grow 

PtUaOA 

focrdorooch7toaa 

TOLWU 

l,l,l-Trlchloroathrw 

Trlchloroda~loam 
Trhhlorocrlflwroecham 

+a71 Chlorlda 

x71.M (total) 
-. 

1.0 10.0 

ND No 

No ND 

Cl.0 <l.O 

2.0 2.0 
2.0 Cl.0 

(1.0 Cl.0 

ND No 
ND 10 

<l.O Cl.0 

w w 
110 no 

7.0 b.0 

23.0 bl.0 
1.0 3.0 
10 Q 

Cl.0 Cl.0 

2.0 
Q 
No 

Cl.0 

Cl.0 

ND 
Cl.0 

1.0 

Q 

(1.0 

ND 

Cl.0 

Cl.0 
Cl.0 

m 
10 

Cl.0 

9.0 
ND 
No 
ND 

2.0 
14.0 

3.0 
No 
w 

Cl.0 

132.0 
110 

3.0 
42.0 

1.0 

2OJ.O 
Cl.0 

Cl.0 

ND 

1.0 
ct.0 

Cl.0 
Cl.0 

ND 
Q 

1.0 

1.0 

LID 

10 

Cl.0 

b.0 

2.0 
Q 

Cl.0 

2.0 
ND 
ND 

Cl.0 
2.0 

Cl.0 
Cl.0 

10 

ND Not duoord. 

urld Mlcro8rmm par millllicor. 

WlL tllcrosrm par liror. 
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A.4 

. 

Fiqura 5 - Water Table Elevation on June 2, 
1988 in the Vicinity of the Grumman Aerospace 
Corporation, Bethpago, New York 

. . 



WATER-TABLE ELEVATION 

: ON JUNE 2, 1988 IN THE VICINITY OF 

GRUMMAN AEROSPACE CORPORATION 

Bethpage, New York 

FIGURE (j 
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A.5 Figure 7 - Proposed Soil-Gas Survey and- 
Recharge Basin Sampling Locationr, Grumman 
Aerospace Corporation, Bethpage, New York; and 
Figure8 - Proposed Soil Boring and Monitoring 
Well Locations, Grumman Aerospace Corporation, 
Bethpage, New York 
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ROdSOd 

USPA 1OUYCU 

fu subpr 5-l 

lOllYCR8 6yTm TOGS 
Put 170 Pars 703 VAlUO8 

-- 

0.05 

1.0 
-- 

0.01 
se 

0.05 
-w 
-- 

1.0 
0.3 

0.09 
em 

0.05 
0.002 

e- 
-- 

0.01 
0.05 

-m 
-- 
s- 

5.0 
-s 

-- 

es 

0.05 

1.0 
s- 

0.01 
-- 

0.05 
es 

es 

1.0 

0.3 (0) 

0.05 
SW 

0.3 (0) 

0.002 
ss 
-- 

0.01 
0.01 

sm 
ss 
SW 

5.0 
ss 

es 
es 

0.05 
1.0 

s- 
0.01 

mm 
-- 

0.0s 
-s 

<0.2 
-- 

0.03 
SW 
w- 

0.002 
a- 
-v 

0.01 
0.02 

<20 
me 
-- 

<0.3 
.CO.l 

-- 
-- 

0.02, 
1.0 

-- 

0.01 
es 
-- 

0.05 
-e 

1.0 
0.3 (0) 

0.022 
se 

0.3 (8) 
0.002 

-- 
em 

0.02 
0.05 

-- 
me 
-- 

5 
0.2 

(b) 

(0) 

cd) 

(0) 

(1) 

(6) 

(h) 

(1) 
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Parurar8 

Rwiroi 
USZpA 10NYm 1oNTQI 6HYCU TCCS 

na subpc 5-l Put 170 Part 703 VdUU . 

Chlormdnao -- 0.005 

Br-cbaa s- 0.003 

nay1 Chlorih 0.002 0.002 

CUOWO~ em 0.00s 

Machyloao QlotLda -s 0.009 

ACOCWW ww 0.05 

Carboa DIsulflda -- 0.0s 

l,l-Dlchloroa~ 0.007 0.005 

1,1-Dkhlotoo- -- 0.005 

1,2-DlahlorooU -e 0.002 

c&Lotofoa 0.1 Cd) 0.1 (6) 

l,2-DLcUor#~ 0.005 0.005 

I-autm SW 0.05 

I, 1, i-rdu0-th0 0.2 0.00s 

Cubca TotraahLorkdm 0.001 0.001 

Vb7L AAotAta -a 0.05 

Brdiohlomtau 0.1 Cd) 0.1 (d) 

l,l,t.t-totrmhlorom~ -a 0.001 
1.2~01dll0rmprapaa -- 0.00s 
ct~-l,2-DiAblorqwpom -- 0.001 
TriChl0WON 0.002 0.00, 
D lb-omW 0.1 cd, 0.1 (d) 

-- 
-- 
ss 
-- 
SW 
-- 
-- 
s- 
.w 
-w 
es 
w- 
-- 
SW 
-- 

em 
w- 
-- 

0.010 
-- 

*- 
me 
-s 
-- 

0.05 
-- 
-- 

0.00007 
0.05 

-- 
-- 

0.0001 
-- 

0.05 
-- 
ss 

0.05 
0.0002 

0.05 
-- 

-- 

0.05 

All ANANsuo sirrr in tUl14rN per Lltor do00 tdiortod (q/L). 

?a# 
StDEs 
m 
-- 

(0) 

(0) 
Cd) 
(*I 
(I) 

(8) 
(h) 
(I) 
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A. Prmlhimary Crord Yacmr A2AU 

Parut*rr 

RaMrod 
USQA 1ONYUl 

ua# subpt s-1 
1onYcp 6mcU TOGS 

Put 170 Put 703 VdUU 

-s 
0.00s 

-- 
0.1 cd, 

es 
-s 
-s 
-- 
-- 
-- 
-- 
es 

es 
s- 
-- 

0.001 
w- 
s- 
-- 
m- 
-- 
s- 

0.001 
0.00s 
0.00s 

0.1 (d) 

0.0s 

0.0s 

0.001 

0.001 

0.006 

0.00s 

0.005 

0.003 

0.001 
0.002 
0.003 
O.OD6 
0.00s 
0.003 
O.GOS 
0.001 
0.00s 
0.00) 

w- 
ss 
-w 

0'. OH 
0.018 
0.017 
0.01. 

a- 
0.017 

em 

0.0006 
. . 
.- 

0.03 
0.05 

.- 

0.0007 
0.03 
0.02 
0.01 

.- 

0.0s 

.- 

.w 

-- 
-- 

lb) 

(0) 
cd) 
(0) 
(2) 
(6) 
(h) 
(1) 
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Tbbh 9. Prolhlcuw ApglLcablo or Ll~~t ad AppruprloCo 2aqulrata IdaarLfLod 

for elm crrvp hrospaoo Corporuim SLIO, Bochpuo. Iw York. (6) 

A. Pr8lUhac7 Ground uur w 

KdrLa 

KaduulfM II 

b,&‘-DDO 

Kadoauifu sulfua 

b,b’-DDT 
fiochor)ohlor 

chlordMo(alp& Mdlor 

To=@-- 
&oehlor-1016 
Aroohlor-1221 
Aro&lor-1232 
Arecuor-1262 

Aroehlor-12b8 

Aroahlor-1224 
AroaUor-12bO 
K&da ttom 

0.0002 
-- 

-- 

we 

0.0002 
0.005 
0 .a05 
0.00s 
0.00s 
0.06 

0.006 
0.005 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.00s 

0.001 
w- 
-m 
.- 

0.042 

0.00 

0.006 

0.001 
-- 

es 

-- 

-- 

(b) 

(0) 
(4) 
(0) 
(fl 
!a) 
W 
(LB 
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Ravirad 

USDA 1oyYcm 

XL Subpc 5-l 
lOllrrQ8 6NYc11 tas 

Pwc 170 Part 703 VdUU 

Phmol(r) 
b is ( -I-QJoroah~i 1 l bor 

2-ChlorophmmA 

1,3-Dhhloro- 
1,4-DLchioro~ooo 

BoM71Al00&1 
1,2-DLahloro- 

2-l4m~lphomi 

bt~(~-~OrOLJ~ropt~)OCbM 

W4Oth&hOl 

a-l~cro~o4l-p~lminm 
EdOCOO- 

nlrro~m 
1mpham 
t-BiC~l 
2, r-Dtrt&lphad 

Boaooto Aad 

blot -2-Q1orw~)rchaw 

2. r-0iauo~l 
1.2, b-trlablormbataa 

aopkthaAma 

r-mormulh 

0.0s 

0.001) 

0.001 

0.001 

0.00s 

0.0s 

0.00s 

0.0s 

0.003 

0.01 

0.0s 

0.00s 

0.00s 

0.0s 

0.001 

0.01 

0.0s 

0.001 

0.001 , 

0.00s 

0.06 

0.006 

0.001 
-s 
e- 
-- 
s- 
-- 
-- 
es 
-- 
-- 
es 
SW 
-- 
w- 
we 
-- 
sm 
s- 
m- 
-- 
se 
em 

0.001 (a) 
0.001 

0.001 c-1 
.- 

4.7 (f) 
-- 

4.7 (f) 
0.001 (a) 

-- 
0.001 (a) 

-s 
e- 
-- 
-- 

0.001 (0) 
0.001 (0) 

s- 
es 

0.001 (a) 
-- 
me 
-w 

.- 

.e 

.e 

.- 

.- 

.- 

-- 

. e. 

-w 

es 

-w 

.- 

0.03 

0.011 
-- 

.B 

mm 

.- 

0.0003 

0.01 

0.01 
-- 

(0) 

cd) 

(0) 

(fl 

' (6) 

(hl 

(A) 
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Srlvelatllo~ (eoaciawd): 

-- 
-- 
-- 
-- 

-m 
es 
-- 
w- 
-- 
-a 
-- 
se 
-- 
w- 

0.00s 
0.001 

0.06 
0.00s 
0.00s 
0.006 
0.00s 
0.00s 

0.0s 
0.03 

0.00s 
0.0s 

0.00s 
0.00s 

0.0s 
0.00s 
0.00s 

0.0s 
0.00s 

0.06 
0.00s 
0.00s 

es 
0.001 (e) 

-- 
-- 

0.001 (0) 
0.001 (0) 

-- 
-- 
-- 
-- 
-- 
-- 

0.001 <e) 
0.001 (a) 

-- 
es 
-- 
-- 
-- 
mm 
SW 

0.001 (0) 

0.0003 
-- 
-- 

n.001 
-- 
-a 

0.01 
-- 

0.03 
-_ 
-- 

0.01 
me 
-s 
-- 
es 

0.00007 
0.03 

-- 

0.03 
-- 
-- 

_ (b) 

(0) 

cd) 

(0) 

(f) 

(8) 

W 

(1) 
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Parur*ra 

RCMJd 
USPA 1OMYQI 

nQ, Subpt 5-l 
1ORYCU 6HYCn TOCS 

Put 170 Part 703 Vdu0* 

R-8LtroodlpJnm7lamhm 
~-~ra0pbayl-pbrvlabr 

Euaohlerubemeae 
Peau-chlenpbmd 
P%uaaaw 
Apt&m 
D~-a-but7lphcblate 
~Pluoraach8m 
Plr- 
S~t~lbau7lphchahre 
3.3'~Diehlorobm8Ldiae 
Bwo(~)oachne~ 
bh(2-ttbYlbad)*~a- 

cJ=v- 
Ol-a-we71 phthalate 

Bmse(b)flwraacbmm 

kpU(k)ffu8mnLbY 

Besm.(a)p7=ae 
hdoae(l.2.3-e d)p7rae 

Dlbeae($,hhachn-- 
Beaso(a,h.l)~~l- 

0.001 
0.00s 
0.005 
0.005 

0.05 
0.0s 
0.05 
0.0s 
0.05 
0.0s 

0.005 
0.0s 
0.05 
0.05 
0.0s 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

-- 
-- 

-- 

SW 

-- 

-- 

-- 

0.00035 

0.021 
-- 

me 

0.77 
-- 

-- 

-- 

es 

-- 

b.2 
-s 

em 

ws 

-- 

ID 
es 

es 

-s 

0.05 
-- 

me 

-- 

0.05 

0.05 
-- 

0.05 

0.05 

0.05 
*- 

0.000001 
-s 

0.000002 

0.05 

0.000002 

0.000002 
-- 

0.000001 

Pa8 
S7DU 
m 

se 

(8) 

(e) 
cd, 
(e) 
(1) 

(sl 
(h) 
(1) 
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APPENDIX 8.2 

TABLE 8 OFTHB GRUMMAN WORK PLAN 



Table 8. General Response Actions , and Associated Remedial Technoiogies, 
Grumman Aerospace Corporation, Bethpage, New York. 

General Response 
Action Technologies 

No Action Some monitoring and analyses may be 
performed. 

Containment Capping; ground- water conarinment barrier 
walk, bulkheads. 

Pumping Ground-tiatm pumping; liquid removal; 
dredgin& 

Collection Sedimentation basins; French drains. 

Diversion Grading d&m and berms; stream diversion 
ditch- trenchas; temm and benches; 
chutes and downpipaq leveeq seepage 
basina. 

. 

Complete Removal Tanltr; m soit; sediment3; liquid 
wasmq contaminated muctureq sewers and 
wgter pi-. 

Partial Removal Tu dnrmr; soils; sedimentr; liquid 
WUtH. 

. On-Site Treatment Incinerrtioll; soWfic8tiopi; l8ad trertmenc 
biololicrl, chmial, and physical treatment. 

In-Situ Treatment PenneabU treatmant bw& bioreclamation; 
soil flushiq nmralization; lmd farm& 

Storqe Temporary stow ~tructk. 

On-site Di8pml 

Off-Site DiSpoml 

Land application. 

Lkifillq surfaco i&oundment3; land 
application. 

Alternative Water Supply Cistenu; aboveuctund a deeper or 
upgradient we* municiprl w8tir. system; 
reloctioa of in&o sm individual 
tremuaat devicea. 

Relocation ~eloate residenta 
perm8nenuy. 

temponrily or 

GERAGHTY & MLLER. WC.. 
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